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To the BmtoraMe the Senate and House of Representatives of the (kmnwmoeaUh 
of McusachuaeUs in OenercU Oourt atmnbkd. 

The Metropolitan Water and Sewerage Boards established under 

the provisions of chapter 168 of the Acts of the year 1901, respeot- 

foUy submits its 

FIBST ANNUAL REPORT. 

The , Metropolitan Water Board and the Board of Metropolitan 
Sewerage Commis.sioiici.N were eoiiisoiidatcd by tlie said Act of the 
3'ear 1901, which was approved and took eflcet on March 20. The 
present report is made to embrace the work and operations of the 
Metropolitan Water Board for the period beginning with January 1, 
1901, the date of its kst annual report, to March 20, 1901; and 
of the Board of Metropolitan Sewerage Commissioners for the period 
beginning witii October 1, 1900, the date of its last annual report, 
to March 20, 1901 ; and of the Metropolitan Water and Sewerage 
Board from its organization to and including December 31, 1901. 
The previous report of the Water Board was the sixth annual report, 
and of the Sewerage Commissioners the twelfth annual report. 

I. ORGANIZATION AND ADMINI8TEATI0N. 
(1) BoABD, Offioebs ksd Euplot^s. 

Prior to the consolidation of the two Boards, the Metropolitan ' 
Water Board consisted of Henry H. Sprague, chairman, Wilmot R. 

Evans and Ilenr}^ P. Walcott, M.I). ; and the Board of Metropolitan 
Sewerage Commissioners consisted of James A. Bailey, Jr., chair- 
man, Tilly Haynes and Ueorge A. KiuiUull. 

The consolidated Board was constituted by the appointment of 
Henry H. Sprague, cliuirman, Henry P. Walcott, M.D., and James 
A. Bailey, Jr. William X. Davenport was appointed secretary and 
executive officer of the Board, and Alfred F. Bridgman, auditor and 
purchasing agent. Prior to the organisation of the new Board, Mr. 
Davenport and Mr. Bridgman bad served in the same capadties in 
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the Water Board. Herbert E. Bray ton held th(^ jxisition of clerk 
and auditor of the Sewerage Commission prior to tlie consolidation. 

The administrative offic-c force has coni))rised a hoolv-keepcr, two 
assistant hook-keepers, an assistant in auditing, a paymaster, a 
supply clerk, two general clerks, four stenographers, a telephone 
operator, two messengera, a janitor and a fireman. 

AHred 0. Vinton, oonveyancer, and George D. Bigelow, asdslamt 
conveyancer, of tiie Water Board, have continued in chaxge of the 
work of conveyaiiGing of the consolidated Board. They have been 
assisted by Miss Alline E. Marcy, title examiner, and by one ste- 
nographer, and, for a portion of the time, hy two stenographen. It 
has been necessaiy to employ Miss Celia M. Tibbetts a part of the 
time for service at tlie Worcester Registry of Deeds. 

Frederic P. Stearns, the chief engineer uf the Water Board, was 
ap])ointed chief engineer of the consolidated Board, with special 
charge of the Water Works. 

Joseph P. Davis, Alphouse Fteley and Hiram F. Mills have been 
continued as consulting engineera. 

For tlie Water Works the following have also l)een continued in 
charge of the various departments : Dexter Brackett, engineer of 
Distribution Department; Desmond FitzGerald, engineer of Sud* 
bury Department; Thomas F. Richardson, engineer of Dam and 
Aqueduct Deportment; Hiram A. Miller, engineer of Reservoir 
Department ; Horace Bopes, engineer of Weston Aqueduct Depart* 
ment ; and Alfred D. Minn, principal office assistant. 

The engineering force employed on &e Water Works, in con- 
struction and maintenance, has, upon the average during the year, 
comprised, in addition, 9 division engineers, 33 assistant engineers 
and others in various engineering capacities and as sanitary in- 
spector, clerks, stenograpliers and messengers, to the number of 
1^0, — in all, If) 2. The maximum engineering force employed at 
any one time during the year on constructiou and maintenance was 
190. 

There have also been employed inspectors, other than engineering 
inspectors, to the maximum number of 12. Day-labor forces under 
the general supervision of the engineers and the immediate direction 
of foremen, varying in numbers from time to time, have been em- 
ployed in pipe laying, in general improvements and repairs and in 
the performance of minor operations. 
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In additiijii, a re^lar maintenance force lias been required at the 
pumping stations and upon the resen oirs, acjueducts, pipe lines and 
other works, nuinbcnng upon the average durinjj the year 185, 
This force at tJie end of the vear numbered 170, and was distributed 
among the various depai-tnients as follows: Distribution Depait- 
ment, 100 ; Dam and Aqueduct Department, 16 ; Sudbury Depart- 
ment, 54. 

The maximum number of men employed upon contracts by the 
yariona contractors upon the Water Works during the year was for 
the week ending August 24, when the number amounted to S,668. 

William M. Brown, the chief engineer of the Sewerage Commis- 
sion, was continued hy the new Board as engineer of the Sewerage 
Works. 

He has been assisted by 5 diviviou engineers wlio liave Imen in 
charge of the various sections of sewer constnietion, 12 assistant 
engineers, and 78 others wlio are employed in various engineering 
capacities, and as clerk, stenographer and messenger in the depart- 
ment. The maximum engineering force employed at any one time 
during the year on construction and maintenance of the works was 
108. 

There hare also been employed inspectors, other than engineering 
inspectors, to the maximum number of 26. Bay-labor forces under 
the general supervision of the engineers and the immediate direction 

of foremen have been employed in making connections between ex- 

istinii: Metropolitan sewers and the sections of the sewerage wtirks 
recently completed in Chelsea, Maiden and Melrose, in construction 
of parts of Section 60 in Melrose, which hnd been al)andoned by the 
contractor, and, in Section 67, the pipe crossing of Stony Brook in 
Hyde Park. 

The maintenance force required for the Sewerage Works, exclu- 
sive of engineers before enumerated, has upon the average numbered 
79. This force at the end of the year numbered 83, and was dis- 
tributed between the two departments as follows : South Metropol- 
itan System, 6 ; North Metropolitan System, 77. 

The wwurimnm number of men employed upon contracts by the 
various contractors upon the Sewerage Works during the year was 
for the week ending September 7, 1901, when the number amounted 
to 1,516. 
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(2) OPFiCEti AND Buildings. 

The office of the Metropolitan Water and Sewerage Board was 
established in the buildings nambered 1 and 3 Ashburton Place, at 
tiie corner of Somerset Street, which had been oooapied at the 
beginning of the year under a lease made by the Water Board. In 
Hiese buildings are located, also, the offices of the seeretaiy, the 
auditor and the conveyancers, and tiie main engineering office of 
the Metropolitan Water Works. The engineering department of 
the Sewerage Works has continued to occupy a portion of the rooms 
iu the Pemberton Building where the Sewerage Commitisiouers had 
been located since January 1, 1901. 

The headquarters of the Wachusett Reservoir and Wa^'husett Dam 
and Aqueduct depmitnents of the Water Works have been main- 
tained in the office building in Clinton. Branch othces of the Wa- 
chusett Keservoir Department have been maintained at the North 
Dike in Clinton, at Sawyer's Mills in Boylston and in West Boyls- 
ton, and a fourth was established in May in the easterly part of 
West Boylston. For the work of the Wachusett Bam and Aque- 
duct Department a branch office has been maintained at the dam. 
The main office of the Weston Aqueduct Department has remained 
in Saxonville, and branch offices haye been located in Framingham 
Centre, Wayhmd and Weston. Headquarters of the Distribution 
and Sudbury departments have been maintained in Boston. For 
the Su(-ll>urj Department a branch office has bceu maintained at 
South Framingham. The headquarters for tlie maintenance depart- 
ment of the Wat«r Works in the northern part of the District have 
been in buildings recently erected in the Glen wood Pipe Yard in 
Medford, where there are offices, shops, store rooms and stables. 
The maintenance force for the southern portion of the District is 
located in buildings at the Chestnut Hill Keservoir. 

There are also maintained, in connection with the Water Works, 
the Chestnut Hill high-service and low-service pumping stations; 
the Spot Pond, Arlington and West Boxbury pumping stations ; the 
Clinton sewerage pumping station at Clinton ; the Mystic pumping 
station at Medford, not now operated ; as well as the gate-houses at 
the several reservoirs, dwellings for attendants, and various other 
buildings for operatinir purposes. 

There have been niaintained, iu connection with the construction 
of the Sewerage Works, branch engineering offices at Forest Hills, 
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East Milton, Hyde Park, Hough's Neck and Melrose. In addition 
to the abore, twenty-two portable booths have been in use along the 
line of the work. For the operation of the works there hare been 
maintained the Deer Isfauid, Charlestown, East Boston, Alewi^s 
Brook and Quincy pumping stations. 

(3) CoimSYANOlWO. 

The convevancers of the Water Board had charge of the ox:muna- 
tion of titles and the preparation of doeds, instniments and otlior 
j)apcrs required in the acquisition of n^al estate, a work which, 
previous to the consolidation of the two Boards, was performed for 
the Sewerage Commission by attorneys appointed by the Attorney- 
General. Since the consolidation the former conyeyaneers have 
peifoiined the entire work. 

Considerable increase in the work of oonyeyandng has been made 
by the addition of the titles connected with the real estate acquired 
for the higfaf level sewer and the lands which are embraced in the 
line of ihe Weston Aqneduct. 

Titles have been completed and the necessary papers drafted in 
133 cases of settlement. Of these settlements, 106 were on account 
of the Water Works and 27 on account of the Sewera<re Works. 
In tho hir<r(?r i^art of the Worcester County cases the [)rcliminury 
examination of titles had been made, and it was necessary only to 
revise the titles to date, and to draft and obtain tlio necessary deeds 
and other instruments attendins: the settlement. The lands acquired 
along the line of the Weston Aqueduct were mostly in the cotmly 
of Middlesex, and new examination of titles had to be made ; and 
the same was the case with the sewerage titles, which were princi- 
pally in the counties of Suffolk and Norfolk. 

The conveyancers have also been called upon to prepare fO instru- 
ments of taking, — 15 for the Water Works and 5 for the Sewerage 
Works, by which were acquired 146 estates. 

One road location and two discontinuances of 4 roads and parts 
of 8 other roads were drafted for the Water Works. 

There wore pciidinir on January 1, 1902, 48 cases in process of 
settlement. In about one-half of these the ])apers had been pre- 
pared and sent out for execution, but for various reasons there was 
some delay in returning them ; in other cases delay was occasioned 
by the absence of parties, probate proceedings and the defects of 
titles; and an unusual number of settlements was effected in the 
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month of December. The total number oi settlements on account 
of the Water Works was 133, as agamst 116 made in the preceding 
year. For the Sewerage Works 7 settlements were effected before 
the consolidation, and SI haye been effected since the conaolidation 
of the two Boaids, 

- A detailed statement of the yarious takings and settlementa is 
giyen hereafter. 

The conTeyancers hare been called upon to do a considerable 
amount of work for tiie Attorney-General in cases finr which peti- 
tions or suits for damages have been brought. 

n. WAT£R WORKS— C02iST£UCTION. 
(1) WAcmrsETT Dah anb Kesbbtoib. 

(a) Wachusett Darn. 

Prior to the beginning of the year, but little actual work had been 
accomplished under the contract for the building of the Wadmsett 
Bam, which was executed on October 1, 1900. Considerable prog- 
ress had then been made in the erection of the air-compressor plant, 
in the building of cableways, and in the installation of other portions 
of the plant for carrying on Hie necessary work of excavation. The 
compressor plant was completed early in the year, and the work of 
excavation was vigorously carried on. In the meantime, great 
progress had been made in opening up the quarry and the taking 
out of stone to be used in the eonstruction of the dam. Exeavatiou 
for the bed of the structure had been so nearly completed that a be- 
ginning of masonry work was made by the laying of the first stone 
on June 5; and, though considenible other ezcayation was made 
after that date, the laying of the stones which are to constitute the 
dam has been continuously carried on, so that at the end of the 
year, in addition to the installation of a complete plant for the work, 
masoniy to an extent of more than 28,000 cubic yards has been laid, 
and for a considerable extent of sur&oe this had reached a height of 
more than 40 feet above the rock bed. 

Tlie })rogress justifies the expectation that, in accordance with the 
contract, the dam will bo constructed to such a height that, by the 
spinng of 1903, considerable Avater can be stored behind it. No- 
vember 15, 1904, is the date fixed for the entire completion ot the 
contract. 
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The contract price for the erection of the dam,' according to the 
quantities estimated, was $1,603,635.00. Work has already been 
accomplished to an amount of $190,218.24. 

* (b) WachttseU Meservair* 

The work of removinff the soil from the bottom of the Wachusett 
Eeservoir has rajjidly progressed duriiiL' the year. Of the total 
amount of soil to ])e removed, estimated at (3,1)00,000 cubic yards 
from 4,200 acres, ?),r)S8,f IS cubic yards, or 52 per cent, of the 
whole, had been renin v( d oii December 31, 1901, and 2,116 acres 
had been stripped. During the year 1901, 1,309,925 cubic yards 
were removed and 1,358 acres were stripped. The removal of more 
than one-half of the remainder of the soil is provided for onder 
existing oontraots. Nearly all of the soil so removed has been nsed 
in the constmction of the North Dike, the small amounts of 167,389 
ouMe yards having been taken for road embankments and 2,420 
enbic yards for shallow-flowsge areas. The soil is loaded into oars, 
either directly or after cvriage in dump carts, and hauled by loco- 
moHves or up inclines to the dike. 

The larger part of the area which has been stn})ped during the 
year is in the town of Boylston, but the stripping has proceeded so 
far as to take in a small |)()rtion of the easterly part of the town of 
West Boylston. Small areas in the town of Clinton have also been 
stripped during the year. 

At the North Dike the secondary cut-off trench has been com- 
pleted, and tlie main cut-off trench, which had been excayated and 
partially filled, has been substantially completed. About two-thirds 
of the entire amount of soil filling required for the construction of 
the North Dike has been deposited, and a considerable portion of 
the embankment has been completed on the water side of the dike, 
ready for the slope paving. 

During Hie year, in West Boylston, 2 mills, 1 hotel, 1 ball, 53 
dwellinafs and 14 barns have been torn down, removed or destroy ed, 
making a total of 150 buildings which have so far been disposed of. 
Considerable work has been required for the repairing of buildings 
which are retained, and which are, in general, rented to people em- 
ployed upon the work. 
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(c) Location^ Oan^ructton and DuoatUmuance oj Boads, 

The location of a new road to be built across the reservoir in 
West Boylston, oonnectiiig Sterling and Lancaster streeta, on the 
northerly side of the resenroir, with Worcester Street, on the south- 
erly side, has been determined, and the location has been agreed to 
by the County Commissioners. 

During the year discontinuances have been made of 12 public ways, 
or parts of ways, in tlie towns of Boylston and West Boylston. 

It haR hpen necessary to keep several of the roads, discontinued 
in this or preceding years, in condition for travel, for the purposes 
of the Board and of contractors, and considerable repairs have been 
required. Much work has also been done in the making of surveys 
for the relocation of roads at the upper end of the reservoir, which 
are to take the place of those hereafter to be discontinued. 

The following is a list of roads, with dates of disoonttnuance, 
which have been discontinued in the year 1901, on account of the 
work of construction in the Wachusett Beservoir : — 



LOCATIOir. 


DiwrlpttuB. 


Date of 
DiaeoBtlBaiBea. 


BoylHtNit • • • 


That part of the River Road between the MlMlwrly tOd . 
<Kf the part dlacontinaed December SO, UW, and tiM 1 
new highway from Boylston to Clinton. 


Juoa 1, 1001. 




That pnrt of the old road from Sawyer'* Miila to West 
Hcrlhi leadin>f easterly from the toatberly end of that 
part of the River itoad dlaooDtiDued December 30, 
18W, to the new highway from Boylaton to Ollnton. 


June 1, l»Ol. 


BflflilODt . • • 


Boad leading aoBthaily irom tha old load fcooB Sawyar'a 
MUla to WMt BarHo to tba road from SawyarV HllJa 

to Berlin. 


Jane 1,1901. 


Boftotos, . • 


That part of the road from Sawyer's Mills to B«rlio b«> 
tweeD thu Hiver Rood aoid Ilia new blghway tnm 

Boylatou to CllntoD. 


Jane 1, 1001. 


W«il Boy]«leii ftad 
BofliUw. 


That part of Bast Main Street and Its eontionation In 
Boylmiui and tha Sear Bildfe Road batwaoB Boanutn 
Street and land «f Lynaa P. Ifondall. 


JmMl,l«01. 


BqvUton aod West 


Part of the road from Slrrlini^ to Boylston Centre lead, 
ing southerly from Brace Street to bcnr Bridge Road. 


JoM 1,1901* 


Bojliton, • • 


That part of the road Irom West Boylston to Ollnton be- 
twaaa the oootiDiiatloD 9t Baat l£atD Binwt ia Boylaton 
and the rood to Sterling. 


JnoaltlWl. 


BoylHton aod W«at 
Boylaton. 


That part of the Dover Road between the eaaterly tine of 
the new Shrewsbury Road and land of Lyman P. Ken- 
dall. 


JOMlflMI. 


Wait Boyteleiii . 


Tha ahort oufad road hetwaen Temple Street and the 
DovarBoad. 


Jaiial,1901. 




Road ranalng Mtthaattarly fiom tha Dom Boad to Soar 

Bridge. 


JaiMl,lMl. 


WMt Bojltlra And 
Boflitoo. 


Temple Street iu West Boylston iiud the continuation 
thereof ealled the 8aad UUi Boad lo Boy IiIod to iaod o< 
Jehtt N. Fhsgf . 


JQM1.1M1. 


Bojrlatottt 


A rt curved road leading easterly from tbO HOIT 
dhrowsbory Road to the Sand UUI Road. 


Jaaa 1,1901. 
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{d) Relocation of the Ventral Massachusetts liailroud. 
As the TOBult of conferences which have been had during the year 
with the antfaorities of the Boston Sa Maine Bailroad, fonnerly 
the lessee, now the owner, of the Central MassaohusetU Bailroad, 
additional surveys have been made for the purpose of detennin- 
ing upon the relooation of the nilroad around the basin. No 
de6nite arrangement has been readied, but it is expected that an 
i^reement between the Board and the railroad company will early 
in the year be effected, and that the conRtniction of the new portion 
of the railroad will be besfun. Great siKtMl will be re(j wired in 
order to complete the work hv the time when it will become neces- 
sary to abandon tho old road-bed for the beguiuiug oi the tiiiing of 
the reservoir. 

(«) Clinton Catholic Cemetery, 

The "work of the removal of the bodies from the St. John's Catholic 
Cemetery in Clinton, which was included within the limits of the 
proposed reservoir, to the new cemetery in the town of Lancaster, 
had been substantially completed in the year 1900. In the progress 
of the more eztensiye excavations which were made a few additional 
bodies were found, and were removed by the representatives of Hie 
Cemetery Association. The total number of bodies removed was 
3,872. 

There is a balance due, under the tripartite agreement made be- 
tween the Board, the Roman Catholic Bishop of Sjirimrtield and the 
St. Jolm'si Catholic Cemeterv Association. The Board lias been 
ready for the linal settlement and to pay the balance due under the 
agreement, and to convey the lands held by it and included within 
the new cemetery lot to the St. John's Catholic Cemetery Associa- 
tion, as called for, on the receipt of a deed of the old cemetery lot, 
and a release of all claims and damages as provided. 

(/) Sanitary Inspection of Watersheds 

The watershed of tlie South Branch of the Nashua River above 
Clinton has been divided into districts, according to the natural 
drainage line of Uie brooks, and a careful inspection has been made 

of each of these districts as to the sources of pollution, and many 
cases of pollution arising from defective house drainaL^e an<l other 
causes have been remedied. A constant examination and inspection 
of the camps of the laborers and of other buildings within the basin 
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have been made bjthe medical inspector, Br. J. J. Goodwin of 
Clinton. The general healtii of the people residing on the water- 
shed and of the laborers who have been employed within the site of 
the reservoir has been good. Few cases of contagious diseases have 
occurred, 

(2) Improvement of Lake Oochituate. 

The Board was required, by chapter 509 of the Acts of the year 
1901, which was approved on June 14, 1901, to cause those por- 
tions of Lake Cochituatc which had formerly been Snake Brook 
Meadow and Pegan Brook Meadow to he cleaned and excavated to 
a level pf 3 feet above the bottom of the aqueduct issuing from the 
. Isike, and the banks of the meadows to be improved so that the mad • 
deposits should not be exposed at low stages of the water. The Act, 
however, provKled that the amount to be expended should not exceed 
$100,000, and that, if the Board should find it impossible to ex- 
cavato the meadows to the depths specified and to carry out the other 
provisions of the Act for that sum, then the Board should aooom- 
plisli as nmch work as could reasonably ))o done for the said sum of , 
$100,000. It was ftirther required that the work should be per- 
ibrnied within two years from the pnssai^e of the Act. 

The Act called for an excavation of the meadows to a level of 
practically 10 feet below high water. The area included in these 
meadows had formerly been comparatively dry, but by the raising 
of the water of the lake many years ago they were covered with 
water to a depth of about 6 feet when the lake was full. Conse- 
quently, when the water of the lake was drawn down in periods of 
drought or large consumption, the mud sur&oes were exposed and 
odors arose from tlie exposure of the mud. 

The engineers of the Board had proposed to remedy the existing 
troubles by the maintenance of dams at the ontlet of the meadows 
during the periods when the lake was drawn down, and had been of 
the opinion that the offensive conditions coukl be overcome hy the 
expenditure of a comparatively small amount of money. 

Preparations were begun immediatel}'' after the passage of the Act 
for the speedy prosecution of the work in accordance with its re- 
quirements. The work was rendered more difficult on account of 
the necessity which exists to husband all the resources of the water 
supply until the completion of the Weston Aqueduct, and from the 
fiict that the work could only be efi^ectiTely carried on during the 
period when the water of the lake was drawn down for the purposes 

I 
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of consiiniption. It is alsu especially difficult, during the prosecu- 
tiou of the work, to make proper provisions to prevent the pollution 
of the water supply. 

The large rainfall of the summer prevented early activt* oporations 
upon both areas, and it was determined to complete during the season 
only the improvement of the Snake Brook Meadow, the smaller one, 
and to confine the work npon the Pegan Brook Meadow to such 
preliminavy operations as conld be carried ont during the year. 

(a) Snake Brook Meadow. 

A dam was enu'ted l>y day labor at the outlet of tlie Snake Brook 
Meadow in the latter ])art of Au<rust, so a.s to sejiarate the meadow 
from the main body of water in the lake ; Snake Brook was diverted, 
at a point above the meadow, firom its natural course, so as to flow 
away from the lake ; and the water pumped from the meadow was 
also diverted from the lake. A contract was made for the excava- 
tion of the mod and for the gravelling of the embankment about the 
shores. In the prosecntlon of the work a sandy bottom was foond 
in places at a somewhat higher level tiian that of the depth proposed 
to be reached ; otherwise the mud was excavated to a level only 9 
feet below high-water mark, as it was estimated that it would be 
impossible to carry the (^xcaA ation to the dejjtli proposed by the Act 
within the limit of money auliiorized. The improvement had been 
substantially eomplet<)d at the end of the year, and little remains to 
l>e done except the gravelling of the embankments and finishing of 
the surface alongside. 

* 

(b) Ptyan Brook Meadow. 

It is proposed to make the improvement of the Pegan Brook 
Meadow by the excavation of the mud and the disposal of tlte material 
in embankments along the shores, which arc to be faced with gravel, 
in a manner similar to that carried out in the Snake Brook Meadow. 
Much preliminary work has been accomplished, so as to carry on the 
work as speedily as possible. A temporary dam has been built, with 
a sluiceway, in order to separate the meadow from the lake. Famps 
have been put in place and in operation, and the digging of a drain- 
age ditch through the middle of the meadow has been begun. It is 
expected that the improvemcDt » aij he substantially accompli.-iied 
during the coming year and the following spring, within the time 
limited by the Act. 
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(3) Chbstnut Hill and Spot Pond Pumfing Stations. 

Ibe low-service pumping station at Chestnat WM and tiie hi^- 
service pumping station at Spot Pond were both finally completed 
early in the year, and the grounds abont them were put in order* 
The three new engines at the Chestnut W\ station and the one new 

engine at Spot Pond, which had beeu previously put in operation, 
received their final finishing and were accepted after the making of 
the official tests rc(|uired. 

The expenditures on account of the Chestnut Hill low-.'iervice 
pumping station, exclusive of those for engineering, have been, for 
building and ^purtenances, $223,613.22 ; for engines, boilers and 
their connections, $195,399.03, — a total of $419,012.25. 

The expenditures on account of the Spot Pond pumping station 
have in like manner been for bnilding and appurtenances, 1129, > 
811.79 ; for engines, boilers' and their connections, 1187,846.45, — 
a total of 1267,658.24. 

(4) Forbes Hill Reservoir and Standpipe at Quincy. 
The reservoir at Forbes Hill in Quincy, which was in process of 

coiistraction at the date of the last report, has been finished and put 
into ser?ice. The granolithic walks around it have been hud, and 
the suifacing and seeding of the embankments have been accom- 
plished. This reservoir is in the form of a rectangle, about 340 feet 
long and' 160 feet wide at the fai^water line, with sloping sides, 
both bottom and sides being covered with concrete. Ihe area of 
water suriace is 1.23 acres, the depth of the water when full is 17 
feet, and it has a capacity exceeding 5,000,000 gallons. 

The steel standpipe erected in connection with the reservoir was 
finished in the year 1900, and the construction of a masonry tower 
encircling the standpipe was begun durinir the current year, but, 
owinpf to delay in obtaining necessary granite, its completion has 
been delayed, but it will be linished early in the coming year. 
When completed, the tower will be provided with an observation 
roof to be reached by a spiral staircase. The tower will be 4G feet 
in diameter at the base and 75 feet high ; and its roof, which will, 
in accordance with the sgreement made with the city of Quincy, be 
open to visitors, will command a view of the country for many miles 
around. 
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(5) SxoK£HAM Pipe Lines and Beak Hlll Resertoib. 

The agreement made with the town of Stoneham, upon its admia- 
aion into the District, leqaired the laying of pipe linea in order to 
make connection with the water ayatem of the town ; and also the 
building of a reaerroir on SW Hill in the Middleaex Fella, in order 
to famish water at a greater pressure for the town than would be 
supplied by the Fells Reservoir. Acoordinsfly, a pipe has been 
laid from tlic S})ot Poud pumping 8tati(»ii uiuund the northeasterly 
end of Spot Pond to the junction of Main and South streets in 
Stoneham, and thence one ln-anch laid to the Bear Hill Reservoir 
and another to Stoneham Square to a connection uith the main pip© 
of the town. The entire length of pipe line laid was 12,216 feet. 
The line to Stoneham Square was completed and the town of Stone- 
ham supplied with water on October 21. 

The building of the reaerroir near the summit of Bear Hill was 
begun and brdugfat nearly to completion during the year. Hiia 
reaerroir ia built across a depression in the rocky ridge forming the 
lull at a height 137 feet abo^e the auxfiuie of Spot Fond, All of the 
earth, beside considerable rock, was ezcayated from the area en- 
closed, and the reservoir has a capacity to hold 2,000,000 gallons 
of water. Connection was made with the pipe line from Spot Pond, 
and the work was so far advanced at the end of the year that the 
reservoir was partly filled with water. 

(6) Wbston Aqueduot and Besbbyoir. 

The surveys and other preliminary work had been begun at the 
end of the preceding year, and had so hi advanced in the early 
spring of this year that it was possible to determine the final location 
and design of the aqueduct. The aqueduct extends firom the Sud- 
bury Dam in Southborou^ through jiortions of Framiugliam, Way- 
land and Weston, a distance of l.'^. lt miles. Of this distance, 9.14 
miles will be of covered ma^ionry, built in open trench, 2.30 miles 
in live different tunneU, 1.02 miles in open channel and reservoir, 
and the remainder in ]npe lines, to connect at the beginninu- with the 
Sudbury Keservoir, and steel siphon pipes across the valleys of the 
Sudbury Biver and of Happy Hollow in Wayland. The aqueduct 
will in general be of horse-shoe form, like that of the Wachusett 
Aqueduct, and wUl have a capacity of 300,000,000 galloua daily. 
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Lands and easements for the construction of a larirc port ion of 
the aqueduct were acquired in May, and contracts were made for the 
construction of the portions of the aqueduct which would require 
the longest time for their completion. The work of construction 
embraces 15 sections, and at the end of the year contracts had >)een 
entered into for the oonstruotlon of abodt 93 per cent, of the entire 
length of the aqnedact. 

An equalizing reservoir is to be bnilt near the eastern or lower 
end of the aqueduct in the town of Weston. A site suitable for the 
purpose was found in the Yalley about a mile from the terminal 
chamber which is in the easterly part of Weston near the Charles 
River. The reservoir, including a short open channel connected 
with it, ha^ an area of 6<i.O acres, and will have a total available 
capacity exceeding 200, 0(H), iH)0 srallons. The soil and organic mat- 
ter are to be removed from the dec{)er portions of the reservoir area, 
and other material is to be excavated and deposited upon the adja- 
cent land, so that in no case shall there be a less deprtih than 11 feet. 

The work requires the building of 39 culverts for streams, beside 
others which will be required for the crossing of roads and private 
ways, 15 crossings of public highways and 49 private crossings. 
The work also requires the building of several structures for siphon 
chambers, screen diambers, gate-houses and terminal chamber. 

Pipes will be laid to convey the water from the termination of 
the aqueduct in Weston by gravity to Spot Pond and to otiier parts 
of the Metropolitan District. 

At the cud of the year about 23 per cent, of the total length of 
a(iucduct to be built in o\wn trench had been accoinplisbed. Owing 
to the greater length of time necessary for the installation of the plant 
required for the construction of the tunnels, less progress in tunnel 
work has so ikr been made, a little less than 1,200 feet of excavation 
having been accomplished. 

All the contracts for aqueduct and reservoir and other structures 
will provide that the work shall be completed on or before August 1, 
1903. 

(7) Pipe Latixo. 

The laying of a 24-inch pipe line in the 'channel of the Mystic 
River, between Charlestown and Chelsea, was completed on March 

15, 1901. There was constructed, in which to place the pipes, a 
submarine tunnel of masonry, G feet in internal diameter, and hav- 
ing two shafts, G2 feet in depth. 
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Coiisidonihlo ('lianjre.s in the pipe line in Adanis StnM^t in Qnincy 
were necessitated by the construction of the Metropolitan sewer in 
the street J and, likewise, the line in Bennington Street in East 
Boston was relaid on account of a change in the grmie of the street* 

The length of pipe lines now in operation is 72 miles. 

(8) PouoB Fbotsohon. 

Police protection has been afforded, in accordance with the re- 
qmrements of the Metropolitan Water Act, in places where active 
constmction has been carried on. The police officers hare been 

appointed by the various towns in which their services have been re- 
quii ( (I, and they have been subject to the town authorities in the 
performance of their duties, but they have been paid for their ser- 
vices by the Hoard. 

For the Waehiisctt Reservoir District there have been employed 
13 officers in the town of Clinton, 5 otiicers in the town of Boylston, 
1 of whom is mounted, 1 in the town of West Boylston and 1 
mounted ofBcer in tlie town of Sterling. The oiBcers in all these 
towns except West Boylston have been appointed special policemen 
for the other towns. 

On account of the constmction of the Weston Aqueduct in the 
towns of Framingham, Wayland and Weston, 6 police officers have 
been appointed in the town of Frandngfaam, 3 in Wayland, and 2 in 
Weston, with an additional officer for service on Sundays. 

(9) Purchases and Takinqs of Lakb. 

The Board ha^ continued tlie takings of lands required for the 
constniction of the Wachiisett Kescrvoir as fast as the necessary 
surveys have been completed and determination has been reached as 
to the limits required. The takings already made embrace all but about 
410 acres of the entire area which is to be acquired for the reservoir, 
and a laige proportion of the 410 acres has been purchased. 

Considerable takings haye also been made for the Weston Aque- 
duct and for the improTement of the Sudbury watershed, and smaller 
takings haye been made for the Clinton sewerage and for distribu- 
tion purposes. 

The takings of real estate for the Metropolitan Water Works 

during the year have numbered 15, affffetincj an area of 617.715 
acres; 576.145 acres were taken in fee, and easements and other 
rights were taken in 41.570 acres. 
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Lin of Takings for MetropolUan Water Worka from January 1, 1901 ^ to 

December 81^ 1901. 



No. 


LOCATION AHD DBBOBIPTIOir. 


VonMV OwMia* 


RMOvdad. 


Fttipoaa of TUdac* 


70 


Newton (on Maoet Road and Ward 
Btreet). Area, 6.00 acres In fee. 


Oityof Nawton. 


IMl. 
Mar. C. 


Wabaa mil Baaarvolf . 


71 


Clinton and Lancaster (Htgh Btreet 
and Mill Street, re«peoltfVly). 
Area, 2S.20 acrea in fee. 


John H. Livingston, 
laaaaCHliMMriiaf. 


Mar. 


6. 


Clinton sewerage. 


72 


Arltogton Heishu (between 0«d«r 
AvMtiia and rtk Avmim}. Am, 
O.llSMratefM. 


Tffim ol AiWimna 


Mur. 


U. 


Arlington Standpip* 
and pipe Uoea. 


7S 


MarlborouKh (on Famaild Farm in- 
ter atreetB>. Are*, M.6T acres in 
fee. 


M. Evelyn Temple, 
Ann K. Uolbert«(a^. 


Mar. 


u. 


Svdhwy Saaawolr* 


74 


Boatbborongh (oorthMMArlf part on 
Marlborough bouaduyHM). Aran, 

29.18 acres In fee. 


Aon E. Golbait d oi. 


Mar. 


18. 


Bodlmry Baaerrolr. 


75 


Marlborough (on Boutbborough and 
North'oorough boundary ltDM}« 
Area, 15.06 acres In fee. 


John A. Qllmore. 


Mar. 


14. 


Wachoaett A^aeduet. 


7« 


Southborough and Northborongh 
(on Mnrlboroiuli koondnrj Uno)> 
Area, OM mk u fm. 


John A. OUmor*. 


Mar. 


14. 


Waehaartt Aqaadaot. 


77 


Btoneham (Woodland Road and 
Pond Street). Area, 12.93 acres in 
fee. 


Elisabeth B.lbatl «l 

at. 


Mto. 


14. 


Spot Pond tapivfia- 

mont. 


78 


MarUMrongb (aookhaMtorij from 
nmn StTMt). Aim, 0J mum In 

fee. 


WllUam Baiaaa. 


Mar. 


19. 


Sodbory Baaerrolr. 


79 


BoylBtoti (uortheasterly part, Houih- 
weslerly from BobIoh V Maine 
Railroad, Central Ma«M!icbunetts 
IMviaion). Area, 4.27 acres in fee. 


Alfred 0^. Larkin. 


April 


6. 


Waebnsett Reservoir. 


90 


Sonthboroogh (Mntorly purk, nanr 
the Sndtmiy Dnoi). Arsn, 0.81 

acre in fee. 


Benjamin H. Oiemope 
and Oomer A. Btt- 

knap. 


May 


18. 


Waatoo Aqoadoofc. 


81 


FraminKhttm, Wayland and Weston 
(from Houlhboroiigh line to 8ud 
bury River, and from land of Wal- 
ter Reeves, in Waylfind, lo a point 
a abort distance tanterly from 
Wellesley Street, In Wrston). 
Area, 132 70 acrei) In fe«i ease- 
ments In S.-2S acres; ud wfaMM 
rights in 17.41 acres. 


Comer A. Belknap «t 


Mav 


JIOs 


Weston Aqueduct. 


«S 


Framlngham, Wayland and Weston 
(front Sudbury River easterly to 
land of Thomaa and Anthony 
Irving, and from land of Irvinga 
to luad late of Joseph O. Bullard 
ft a/«..in Wayland, and from land 
late of James Cooper southeast- 
erly to Lorlog Btreet, In Weston). 
Area, 79.81 acrae In fee: easements 
in 8.49 aoraa; and vmnoiia righti 
lnlS.»aeNn. 


CbarliaV.BIaMifal. 


Anf. 


ai. 


WaalOB Aqvadoot. 


tt 


Wayland (on both sides of road 
fNHB Sazonvllle to Weston). Area, 
O.nacrc-b in fee; easementf* \ n O.IO 
aete; and various rights in 0.40 
acre. 


Thomas and AtthOMJ 

Irving. 


Am. 


a. 


WaihNi AqMdMt. 


M 


West Boylston and Sterling (north 
of Oakdale Station, between Pleas- 
ant Street and North Main Street, 
mostly covered by waters of nill 
pond). Area, 164 40 acres in fee. 


West Boylaton Mann- 
faoturlng Ooai|MHIJ 


Ool. 


9. 


Waehoaett Reeerroir. 
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Of all tho land taken or acquired by the Board for tho Metropoli- 
tan Water Works since the befpniiing of operations, aside from tlie 
works of Boston, Maiden, Medford and Melrose, setdementa have 
been effected with the owneiB of all but 930.063 acres. 

In hy far the laiger part of the eases, pnrohases of the territory 
had been made prior to the taking, and the territory purchased, as 
well 88 that not purchased, was embraced in the takings made. 

Settlements under such purchases and takings for all purposes of 
the Water Works have been effected in the past year in 65 eases, 
and for an aggregate of 495.71 ncres with the buildings thereon. 
The sums paid in these settlements have amounted to $151,l>iJ7.^>5. 
In only 3 of tliese cases havo tho settleinciits been results of suits 
at law, and the total amount paid in the court settlements has been 
$11,315.57. 

Since the beginning of operadons uinm the iSb troixiIitan Water 
Works the number of settlements of this kind ctfeetcd for the pur- 
poses of the Water Works has amounted to 655, and under them 
the Board has acquired rights, in fee or in easement, in 10,875.84 
acres, or 17 square miles, for which an aggregate of $3,456,116.05 
has been pdd. Only 9 of these cases haye been settled by suits at 
law, and the total amount paid under judgments of the court has 
been $32,753.04, or less than 1 per cent, of the whole. 

These purchases and takings iiicludt; hinds taken in fee witii tlie 
buildings thereon, and water and other rights connected therewith, 
and lands in which easeniruu and other rights are taken; but they 
do not inehide settlements for diversion of water, dejireciation and 
other damages connected with lands, not acquired, and in which no 
fee or easement has been taken. 



/SunuiLury of Land Settlements for Water Works to December 31 ^ 1901, 



LOCATlOtf. 


Foft tarn Tsas Ml. 


VaoM mmMnm «» Wont. 


Ana IB 

AOM. 






Ana la 

AOM. 






WachusHt Reservoir.* 
Clinton, 
Bovlston, . 
West BojrUton, . 
(Bterllug, • . • 
Lancaster, . . • 
Holden, . . . 

Total, . 


26.16 
70.69 
157.86 
100.43 


. S3 

* 


$118^ 11 

1 


1,184.32 
3,561.93 
1,476.96 

661.91 
69.97 

167.00 


J 


$21,685,840 18 


356.14 


62 


f UMiK} 11 


7,122.09 


335 


f2,535,S40 18 



* niflliidlBg payoMiito on aMomt off Si. Jokn*a OatheUo Oanoloiy. 
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Summary of Land Settlements for Water Works to December 31 j 1901 — 

Concluded. 





Torn 


■B Tbab IMI. 


Fmmc 


B 


■MWUMO Off WOBB. 


LOCATION. 


Anate 

Aam. 


HuaberoT 


rarnMDtt. 


Area In 

ACFM. 






WachuMtt Agmmhiai. 

Berlin, 
BoyUton, . 
Moitliborongh, . 
Ckmtihborongb, . 

Marlborough, 
Clinton, 


'w 


* 


1 


1600 00 


46.51 
.38 
82.56 
77.31 
CO. 62 
13.51 


■ 


61 


160,218 4a 


Total, . 


.95 




1 


1500 00 


270.89 




61 


069,212 40 


Southhorongh, . 
Marlboroagb, . 


- 


} 


- 


- 


1,995.68 
760.98 


] 


160 


1600,818 7& 


Total, . 










2,746.56 




IfiO 


$668,818 75^ 


J. 7n J/TW%l*y OIMIVHI Jr 

\V(Uershed. 
North lK)rough, . 
South borough, . 
Westborough, . 
Ashland, . 
Marlbocoagli, • 


12.49 
1.00 
- 


1 
1 

i 


4 


0758 00 1 


127.01 
2.66 

202.48 
.63 
.74 




32 


011,699 10 


XUiMf • ■ a 


18.49 




4 


f708 00 


333.52 




82 


$11,609 U> 


Otiidm Sewerage 

Clinton, 
.Lancaster, . 


.64 


1 

J 


10 


«2,6M 00 


4.65 
81.73 




- 30 


$80,601 60 


Total, . 


1.16 




10 

a V 


02,540 00 


86.38 




30 


$20,501 50 


Wetton Aquethtet. 

Weston, 

jT ramiuguauj, • 
Wayland, . 


/O. / 1 

44.35 

l.CO 


1 




030,406 74 


222.07 
62.35 
1.60 




\ ^ 


$88,060 24 


TMd, . . . 


124.66 




16 


$30,406 74 


286.02 




28 


$68,000' 2* 


Distribniion St/ stem. 
Boston, . . . 
Brookline, . • • 
Arlington, . • . 
Maiden, . • . 
Medford, . 
ITowton, ■ • 
Quincy, 
Stoneham, . 


.31 




2 


01,000 OO 


.70 

.05 
1.80 

.16 
2.39 

.06 
6.23 
19.99 




24 


$102,808 88 


Total, . 


.31 




2 


01,000 00 


30.38 




24 


$102,983 88 




485.71 




65 


0151,697 85 


10,875.84 


■ 

1 


655 


$3,456,116 06 



* iDAlodiDg aetllomeDtB made by city of Boston. 
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(10) Claims and Settlements foe Loss of Business. 

Additional claims for injury to btisuieR<^ by the carrying out of the 
Metropolitan Water Act in the towns of West Boylston and Boyls- 
ton, and in a portion of the town of Sterting, have been filed daring 
the jeax ending December 31, 1901, to the namber of S8. Settle- 
ments of such claims have been effected daring the year in 48 cases, 
under which the sum of $10,337 has been paid. The total namber 
of claims of this class settled has been 207, in which a total sum of 
$52,267 has been paid. Claims to the number of 15 have been dis- 
allowed during the yejir, but the votes disallowing 2 of the claims 
were reconsidered, ;uul settlements thereon eifected. 

Chapter 505 of the Acts oi' I lie year 1901 provided that any per- 
son living within the i);irt of the town of Olintcni within the limits 
of the proposed reservoir should be allowed damages for loss of or 
injury to business, and under this act % additional claims have been . 
filed. * 

(11) Claims akd Settlbmbnts fob Loss of Emflotment. 

Daring the year ending December 31, 1901, 236 claims for dam- 
ages for loss of employment by residents of West Boylston have been 

filed. Settlements have been made in 169 cases, the amount paid 
being $34,438.50. During tiie year 70 elainis have been disallowed, 
and votes previously passed disallow ing 4 claims were afterwards 
ro^'onsidorcd, and settlements thereon have been made. The whole 
number of clnims filed up lo December 31, 1901, has been .jjO ; the 
total numl>er of settlements ellcctcd lias been 452, and the total 
amount paid on account of these claims has been $82,171.41. 

(12) Claims and Settlements fob Depreciation of Real 

ESTATi:. 

Settlements of claims lor injury to real estate in the town of West 
Boylston, and in portions of the towns of Boylston, Clinton and 
Sterling, have been effected in 42 oases, and the sum of $16,785 has 
been paid. The total number of claims of this eiass settled to De- 
eember 31, 1901, has been 83, and the total amount paid thereon 
has been $39,520. In aO the remaining cases in West Boylston, in 
which application has been made for damages by owners of such real 
estate, offers of settlement have been made by tiie Board. 
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(13) Claims or the Cities of Boston, Malden, Medfokd and 

Melrose. 

Settlement had been effected ^th the city of Boston at the time 
of the last report, by which the entire damages on account of the 
taking, on January 1, 1898, of the sources of water supply and 
other property of ihat city, were fixed at $12,531,000, payable 
as of November 1, 1900. Of this sum, $5,000,000 had been pre- 
viously paid on account, leaving? due to the city of Boston the sum 
of $7,531,000, with iiittirest tVoui November 1, 1900, at the rnte of 
l>er cent. i)er annum. By the passage of chapter 453 of the 
Acts of the year 1901, providiiiLT for nn additional Metropolitan 
Water Loan, the Treasurer of tlie Cominomvealtli was enabled to 
make a final settlement of the judgment made in favor of the city. 
Priy!nents were made to the cit}' of Boston of a total additional sum 
of $7,768,948.80, whicli iiRludcd interest to the amount of $237,- 
'925.16 and costs of suit $23.64, the final payment being made on 
October 29, 1901. 

Some negotiations have been had with the authorities of Maiden^ 
Medford and Melrose, with a view to the settlement of the claims of 
these cities on account of the taking of Spot Pond and adjoining 
lands, with the pumping stations thereon. Offers have been made 
to these cities, but no settleuicnts have yet been effected, altliouL'b 
the sum of $25,000 lias been paid to the city of Maiden on account. 

UI. WATER WORKS— MAINTENANCE. 

(1) Operation of Works. 
All the cities and towns included in the Metropolitan Water Dis- 
trict were supplied with water from the Metropolitan Works in liic 
year 1901, except Newton and Hyde Park. Tlie cities and towns 
supplied were Boston, Chelsea, Everett, Maiden, Medford, Melrose, 
Quincy, Somerville, Arlington, Belmont, Nahant, Revere, Stone- 
ham, Swampscott, Watertown and Winthrop. Newton and Hyde 
FSrk have as yet received no water from tlie Metropolitan System, 
as their own works have been adequate for Hieir supply. The town 
of Stoneham, whidi was admitted into the District during tiie year, 
was supplied with water from the Wakefield Water Company until 
October 21, after which date it was supplied from the Metropolitan 
Works. The Wakefield Water Company supplied to Stoneham a 

• 
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totiil of 193,100,000 ganons. The city of Modford supplied from 
local sources 21,200,000 gallons. All the rest of the water supplied 
during the year, amounting to 36,830,240,000 gallons, was fiir- 
nished from the Metropolitan Water Worka. 

(2) Stobaob Kbssbvoibs. 
There are nine completed storage resenroin having ampacities as 



follows : — 


NAilK. 


' Ckpaettrln 

' (lallons. 


Lake Cochituate, inoluding Dudley Pond, 

Whitehall Reservoir, 


2,242,400.000 
7,263,600,000 
287,600,000 
629,900.000 
1.183,600,000 

1,520,900.000 
1,266,900,000 




16,868«600,UOO 


The Waohosett Besenroir when completed will haye a capacity of 
68,068,000,000 gallons. 

At the begin 1 ling of the year the storage reservoirs contained but 



slightly more than one-half of their total capacity, and the amount 
of water decreased until March 4, wlien tlie reservoirs contained but 
about two-tifths of their total cajjac ity. The rains of the succeeding 
three mouths caused a ra})i(l lilling of the reservoirs, and at no time 
later in the year were they seriously drawn down. 

The various sources of supply famished to the District an average 
of about 105,000,000 gallcms per day. An ayerage of 64,299,000 
gallons per day was drawn from the Wachnsett Beseryoir through 
the Wadiusett Aqueduct into the Sudbury Beseryoic There was 
drawn from the Sudbury Beseryoir and Framingham Beseryoir No. 
3 an ayerage of 84,930,000 gallons per day. An ayerage of d,398,- 

000 gallons per day was drawn from Framingham reservoirs Nos. 

1 and 2; an average of 1,489,000 gallons per day was turned into 
Lake Cochituate, and the remainder conveyed by the Sudbury 
Aqueduct into the District. An average of 14,890,000 gallons per 
day was drawn fi om Lake Cochituate and conveyed to the District 
through the Cochituate Aqueduct. 
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(3) D18TKIBUIINO Reservoirs. 




The distributing reservoirs are six in number, and there flie two 
standpipest of all of which the total capacity is 2,178,780,000 gal- 
lons, as follows : — 


NAMK. 


Capmcitj in 


Spot Pond, * 

Mystic Reservoir, . 

Waban HiO Reservoir in Newton, 


1,791,700.1)00 

300,< (00,01)0 
41,400,000 

26,200,000 
18,500.000 
6,100,000 
330,000 

550,000 




S«178,780,000 



The Chestnut Hill Reservoir is now perhaps more especially to 
be regarded as an equalizing reservoir. Into aU the others of these 
reservoirs water is pumped, and from them water is supplied by 
gravity. 

These reservoirs are available not only for the purposes of dis- 
tributing the water supply, but they have an added value in giving 
a LTiojit i)r()tcction to the District, from the fact that they aflbrd a 
supply stored within the District, wliicli would be sufficient, when 
they arc full, for ubout tliroe weeks' consumption, in case the sources 
of supply were cut ofl* by accident or otherwise. 

(4) AgUEDUCTS. 

The Sndbuiy Aqueduct has been in constant service during the 
year except upon the few days when it was necessary to empty it 
for the purpose of cleaning. It has conveyed, upon an average, 
90,328,000 gallons per day. A considerable portion of the time 
the aqueduct has been run to the iuU extent to which it is capable, 
and great care has been required for the prevention of accidents and 
overcharging. 

The Cochiluutc Aqueduct lias been in use about 307 days, and 
con!*equently an o}>purtunity has been had for extensive cleanings 
niid for the making of necessary repairs. It has conveyed, upon au 
average, 14,8^0,000 gallons per day. 
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The Wachusett Aqueduct has nMiuired Imt few repairs during the 
year, aud has beoii in operation .'> M) days. The flow through the 
aqueduct has averaged 64,299,000 gallons per day. 

(5) PuMPixo Stations. 

All the water furnished by the Metropolitan Works, with the ex- 
ception of 102,890,000 gallons taken from the Brookline Rcsei-voir 
in conaeqaence of repairs to the dty of Boston pipe lines, has been 
pnmped at the two Chestnut Hill ptunping stations. 

Water has been pnmped at the low-senrice station to Spot Pond, 
and thence pumped again for the northern high service to tiie Fells 
Reservoir. The small supply required for the southern extra high 
service in West Roxbnry and for the northern extra high service in 
Arlington has been punqx'd respectively at the small station.:, main- 
tained in West Koxbury and Arlinfiton. The {)resent d.uly pumping 
capacity of all the stations is iO-l,5()U,OOU j^alJons, and tiierc has been 
pumped at all the stations during the year an average of 109,610,000 
gallons per day. 

At the Chestnut Hill high-serrioe station the new Allis engine 
has pumped more than 80 per oent. of the entire quantity of water 
pnmped at this station. The cost per million gallons of raising 
water one foot high at this station was $0.03, which was almost the 
4same as in the preceding year, while the total quantily^ pumped at the 
station was about two-thirds as great and the cost of coal was $0.57 
per ton greater. Two new boilers have been provided to replace 
boilers installed seventeen years ago. 

The three new Holly engines at the Chestnut HiU low-service 
station have been in sueeessful mtion during the year, and have 
pumped about 71 per cent, of the total amount of water supplied by 
the Metropolitan Works. The cost per million gallons raised one 
foot was $0,031. 

The new HoUy engine at the Spot Pond station has pumped 
nearly all of the water at this station, at a cost of $0,041 per million 
gallons for raising water one foot high. 

The old engines and boilers at the West Bozbury pumping station 
have been replaced by others of a larger capacity. The new engines 
have been in operation about six months, and a saving of between 
30 and 40 per cent, in amount of coal burned has been effected. 
Considerable enlargement has been required at the Arlington pump- 
ing station. At the West Roxbury and Arlington stations, owiug 
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to the much smaller quantities of water puniptd, the odsI per million 
gallons raised one foot high was, respectively, $0.21tii uiid $0.10l>. 

Of the entire quantity of water pumped duriiiir the year, 
40,018,920,000 irallons, — 39,774, ()(•)(), OOO uallons wore i)uinped in 
the three large stations. A saving of $0.82 per million galluns 
pumped has been effected this year from the cost of last year. The 
reduction in cost has been largely brought ahout not only by the 
diBOontiiiuaiice of most of the snuiUer stations, bat by the introdao- 
tion of more eoonomioal machinery and methods at the few large 
stations. The cost of pomping per million gallons, of $9.64 in the 
year 1897, has been reduced to $2.5S! in the year 1901. 

(6) Clinton Sewekaoe and Filtration Wokks. 

The Clinton sewerage and filtration works have been in operation 
during the entire year, and the amount of sewage pumped and fil> 
tered has exceeded by more than one-third the amount so disposed 
of during the previous year. The cost per million gallons raised 
one foot high by the pumping engine at the pmnping station waft 
10.18. The cost per million gallons of water filtered at the filteiv 
beds was 18.39. 

(7) Sanitauy iNsrr.cTioN am> Regulations. 

The work of inspeetinc: tlio Cochituate, Sudlmry iiiul Waehnsett. 
watersheds for the purpose of securing proper sanitai'y conditions 
and preventing pollution of the water and contamination from infec- 
tious diseases has been continued during the year. The work of the 
sanitary inspector and his assistamt has been devoted largely to these 
watersheds, though they have to a considerable extent assisted the 
medical inspector in attention to the Wachusett Beservoir site^ 
which is under the supervision of the engineers having charge of the 
' works of construction. 

The number of premises in the Sudbury and Cochituate water- 
sheds recorded as iiisi)ected has been 981, but this number does not 
include a large iiuml>er of premises which were found on ins)>ection 
to be in satisfactory sanitary condition. Of the uu satisfactory cases, 
1G2 were remedied by sewer coniieclion, and 160 old cesspools 
were al)andoned. In 10 other cases a complete remedy has been 
effected, and in 14 a partial remedy only. 

In several towns tibe local boards of health have actively co- 
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operated in compelling owncib along the line oi sewers to make 
connections with tliem. 

The results, have been a very marked improYfiiiont etfectod in the 
sanitary condition of the watersheds. Tho unsatisfactory condition 
along the line of Marll borough Brook, which empties into the Marl- 
borough filteivbeds, ha», however, continued, but it is understood 
that measures are in progress by the city of Marlborough for a radi- 
cal remedy of the tronbleB. 

Upon the conBolidation of the Metropolitan Water Board and 
Sewerage CommifiBion» it waa deemed advisable to readopt the rolea 
made by the State Board of Health for the eanitary protection of 
the waters used by the Board for water supply, and to readopt and 
repubhsh tlio special regulations made by tiie Koard under them in 
regard to fishing, boating and ice cutting. The Board has also re- 
published and called especial attention in the Wachusett watershed 
to Rule 4 of the rules of the State Board of Health, proliiWitini; the 
discharge of house slops, sink waste, water used for washing or 
cooking, or other poliated water, into any waters used by the Board 
as a source, or for the oonveyanoe, storage or distribution of the 
water supply. 

IV. WATER WOBffS— FINANCIAL STATBUBNT. 

(1) Metsofolitan Water Loan, Keceifts and Assessments. 

The appropriations for the construction and acquisition of the 
Metropolitan Water Works, the receipts which are added to these 
appropriations, tiie expenditures for the construction and acquisition 
of works, and the balances aysilable on January 1, 1902, have been 
as follows : — 

Appropriation under cliapter 488 of the Acts of 1895, . . . f 27,000,000 00 
Appropriation under chapter 453 of the Acts of 1901, . . . 13.000,000 00 

|40/X)O/)OO 00 

Prooeeds from the sales of proportj appHeablo to the eonstruo- 
tion and acqoinlioa of works (of which |9,690.94 is for the 
year 1901), 31,107 58 

140,081,107 6a 

Amount approved by the Metropolitan Water Board and the 

Metropolitan Water and Sewerage Board for pajnncnts to De- 
cember 31, 1901 (of which |9,404,915.19 is for the year 1901), . S9,433,333 08 

Balanee Joaoaiy 1, 1902 110,^98,775 
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The Treasurer of the Commonwealth, under the authority rnven 
him to issue from Liiuo to time, on the request of the Board, negoti- 
able bonds to an amount not exceedinsr $40,000,000, to l>e desig- 
nated the Metropolitan Water Loan/' has sold bonds as follows : — 



OATB. 



1895, 
1896, 
1896, 
1897, 
1898, 
1898, 
1899. 
1900, 
1901, 
1901, 
1901, 
1901. 
1901, 
1901, 
1901, 
190t» 
1901, 
1901, 
1901, 



BaadtMiU. 






Pitee. 


riimlmin 
(In AnomiC). 


12,225,000 


Si 


40 


f 110 67 


f 28/, 407 .jO 


8,775,000 




40 


110 67 


290,092 />U 


S,000,000 




89 


106 76868 


185,258 60* 


6,000,000 




S8j| 


107 88 


469,200 00 


2,000,000 


3i 


40 


lis 176 


268.620 00 


2,000,000 


H 


40 


118 877 


967.640 00 


8,000,000 


3 


40 


100 64 


19,200 00 


1,000.000 


8 


89 


102 78 


27,800 00 


8,000,000 


8 


40 


102 78 


83,400 00 


100.000 


8 


40 


100 875 


876 00 


150,000 


3 


40 


100 10 


150 00 


206,000 


8 


SH 


100 25 


512 60 


60,000 


8 


BH 


100 85 


125 00 


5n,000 


3 


S9i 


100 50 


250 00 


aoo.ooo 

900.000 


3 


39i 


100 10 


800 00 


8 


SH 


100 95 


600 00 


8,100,000 


3i 


SH 


106 71 


808.010 00 


1,846,000 


3 


SH 


100 00 




1,600.000 


8 


S9i 


100 00 




fSUOOO,000 








$1,999,686 10 



* looladtag $18,079.00 Irani jDMMlJaiUn«il of rata a«4« bj Um Tmmnt la ISOT. 



The sinkinsr fund established by the Treasurer of the Common- 
wealth has amounted at the end of each year to sums as follows : — 

December 31, 1895, $220,280 05 

December 31, 1896, 699,860 70 

December 81, 1897 96i,4G9 00 

December 31, 1898, 1,416,874 29 

December 81, 1899, ........ 1,349,382 97 

December 31, 1900, I,57;i,ai9 72 

December 81, 1901, 1,662.426 95 

From the beginning of the work until June 80, 1901, payments 
for the maintenance and operation of the works were made from 
the loan fund, and miscellaneous receipts were credited to the 
snme fund, inasmuch as, according to the original Water Act, the 
amount to bo assessed each year upon the District was limited, and 
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the amount was not in any year aofficient for the payment of nudn- 
tenanoe and operation expenses in addition to the Interest and sink- 
ing fund requirements. 

Chapter 489 of the Acts of ll'Ol, however, provided that there- 
after assessments should l)o made each year ii{)oii the cities and 
towns oi' iho District, siiflicicnt for the entire payment of interest, 
siidvin": fund rcHjuiroiiient« and the maintenance and operation of 
the works for the year. In accordance with tho provisions of this 
Act, the State Treasurer has transferred to the loau fund the amount 
which had from time to time heen paid from it for maintenance and 
operation, and has also applied the leoeipts for the year, as required 
by the provisions of tiie original Water Act, in part to the loan fond 
and in part to the sinking fond, and has, also, transforred to tiie 
sinking fond certain receipts which had originally been credited 
to the loan fond. 

Allowances for water fomished from tiieir own sources by cities 
and towns during the year endinsr May 31, 1901, were made, iu 
accordance with the Metropolitan Water Act, as follows ; — 

Medford f 804 40 

Stoneham, 964 00 

After deducting these allowances, the net assessments for the year 
1901 , made by the Treasurer of the Commonwealth, for the payment 
of the interest on the bonds issued by the Commonwealth, tiie sink- 
ing fond requirements and the expenses of operation and mainte- 
nance of the water works, were as follows : — 



Arlington^ 
Belmont, . 
Bostou, . 
Chelsea, . 
Syerett, • 
HjdePark, 
Maiden, . 
Medford, 
Melrose, . 
Nahaut, . 



$8,419 30 
4,264 90 
1,169,105 62 
29,570 40 
21,781 99 
1,992 40 
80,648 40 
18,022 59 
12,546 32 
2,577 98 



Newton, . 

Quincy, , 

Revere, . 

Somerville, 

Stonehsm, 

Watsrtown, 

Wintbrop, 



#6,829 01 
22,004 38 
10,051 21 
56,816 76 
4,710 91 
9,800 16 
8317 86 

#1,416,209 41 



The comparatively .siiiMller sums assessed upon the city of A'ew- 
ton and the town of Hyde Park were owing to the fact that neither 
of these municipalities had reached the safe capacity of its sources, 
and consequently neither had been fornished with water. 
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The proceeds from ttie operations of the Board, exclusive of the 
proceeds from sales of property, have been, according to the pro- 
visions of the Water Act, applied to the payment of interest and 
sinking fund requiremonta and the niaintenanco and operation of 



works, as follows : — 

For the year 1901 fSl^TS 76 

The expenditures for the maintenance and operation of the Metro- 
politan Water Works iiave been as follows : — 

For the year 1901 t80i«885 24 

Sums have been received during the year 1901, nnder the pro- 
vision of the Metropolitan Water Act, in payment for admission to 
the District and for water furnished, as follows : — 

Stonehftm, for admissfon to District, 180,000 00 

SwampBoott, for water famiahed, 8,500 00 

Revere Water Company, for water fnmiBhed, . . . 124^)4 29 

Framingham Water Company, for water fnraiidiedi • . 302 40 

Lexington, for water famished, 259 80 



145,266 49 

At the close of the year, the Treasurer, in accordance with the 
requirements of the Act, has distributed to the cities and towns of 
the District, in proportion to the annual assessments theretofore 
contributed by them, this amount, as follows : — 



Arlington, . 


$269 07 


Newton, 


. 1218 25 


Belmont, 


186 30 


Quincy, 


703 23 


Boston, 


. 87,362 78 


Rerwe, 


321 22 


Chelsea, 


945 02 


Somerrille, 


. 1,315 77 


Everett, 


694 60 


Watertown, 


818 SO 


Hyde Park, . 


63 67 


Winthiop, , 


198 71 


Maiden, 


976 28 


Balance, . 


181 04* 


Melroso, 


400 96 






Medfoid, . 


584 10 




$45,266 49 


Nahant, 


82 39 







* Tlili anuniDl will ramiln nndlitribotad natll nest jwr* 
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(2) £XFENDITUBE8 FOR THE DIFFERENT WORKS. 

The following is a summary of the expenditures made in the 
varionB operations for the different works: — 



0ON8TBUCTION AXD A0q>TJI6lTION 

OF WOIIKS. 



For the Ye»r ending 

December 31, 1901. 



From BejfiDDiog of Work* 
•ad mhUdk Deeember 

31. 1901. 



AdmlQiatratioD applluble to all parts of the 
eoMtnictkHi and Miiilattlon of thfl vorluii . 
WaebuMU Dam andBMWfOlr:— 

"Wac>in«on T>nm, 

North Dike, 

SoaOi IHko 

Bomoval of aoll, ...... 

Relocation of rallroada 

Koads and bridgea, ...... 

BMlflitate^ 



losB of wages, 
Otber expeoeee, 



Improving Wachusett 
Wacbasett Aqueduct, ... 
8iid1nu7 BoNTTOlr, .... 
Prote«tlon of Sndbary rapply « . . 

Improving Sndbury watanshed, . 
ProtcctloD of Coebltnate aapply, • 
Improviog Lake Cocbltaate, . • 
Pipe lltteit Dam No. S to Dam No. 1, 
Pipe Hne, Rosemary slplioil^ . . 
Wenlon Aquedaot: — 

Aqueduct, 

BMomilr 

Supply pipe llnee 

S«al eatato, taxes aod otbor 6sp«naM, 



Diatribotioii ifitMn 

Low Mrvioe : — 
Pipe Hoes and oonneeUoae, 
Pnfiii>lDg itatloo, GlMrtinit Hill, 
Bcaervolr, Spot Pond, . 
Gate bouae and oonnectlona, Oheatnut Hill 

lieaervoiTt . . 
Baal ealata and other 

Norttem kigh aervloa : <— 
Pipe llnoB nnd connectlona, 
, Spot Pond pumping etatlon, 
Folia Eaoorrolr* StmidiaiAt 
Bear BUI Baaarroir, BtoDehani, 
Baal aalato and odwr aipanaaa, 

Anwitnt$ carrUd/mMri, • 



$189, H41 42 
96,238 22 

i,mn 

8,042 66 
8,738 84 

iwjm 80 

61,560 50 
1,4«2 36 



$314,092 as 
10,M4 80 

6,335 03 
86»482 82 



$6,780 31 
48,174 80 
10,8»$T 

8,208 76 

i,frs TO 

M,135 78 
42,356 42 
8814$ 

$$8 



•87,^8$ 



037,078 78 
2,000 60 
2,209 10 
S,804 8l 
8klM7 58 
1,061 10 
2,260 00 
tti888 54 



8$r»lM8$ 



$188^180 IT •l,inib8B4 86 



$460,915 60 
616,046 70 
4/»l 88 
1,109,004 08 
14,829 39 
284,977 43 
8|,TT5,B81 n 

173,958 41 
2,693 08 



$336,621 18 
14,881 80 

6,757 97 
04,200 18 



$1,467,446 26 
458,880 48 
»T5,n8 18 

66,382 66 
T»,1M 18 

488,<»90 88 
290,282 64 
141,810 86 
88,4MSr 
14,87$ $6 



•174.072 85 



6,841«80T 55 
14,803 38 
1,779.620 7T 
8,;812»118 18 
ll«,88i86 
88,814 96 
9,000 00 
»,$88 54 
48,471 48 
»,14«86 



4l8yl7*6$ 



$8,564,885 58 $10,S88b$8B 81 
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OONSTBUCTIOH Aim ACQUISITION 
or WORKS. 



For Ihe Year ending 
I>Mepib«r»l. 1801. 



Pram B«glanlng of Work, 
idlogl>«a 
•1,1M]. 



Amountii brought forward, . 

DUtributtOD ayatetn — Von, 

0onth«D Mi^ MTrioo :~ 
Pipi UoM and ooDnectlona, 
Panplog Btatton, Chestnut HlJi, 
ForbM Hill Retervoir, Qaiaey, . 
Wsbui HUl BMorfolTi Bowtan, 
JStml eslAte and other ei 

Northern extra high eeniee, 

Boutbern extra high serviee, 

OteniPOod Plpo T«rd. . 

OhertDOt Bin Flp« Yard. 



J>iv«r6iua of water, soath branch of Nashua 
BiTMr»* 

Kxamloatloii of oxlmlng water worke and 
poyuMfitB on accoant of aame : — t 

To Boatoa 

To Moldw (OD aooonnt), . . . < 
To Ifowton 

Transfers of eniflnce, boilers and other 
property from work* purchased to other 
porttono of Uio work and inelndod Id tho 
aboTooeeoaiito, 

EDgioaerlog* oooToyanelng, etc., « 

mlvw, ote., RMit to itoro yord ood not 
y«t iniMlBnod to worka 

J^s value of pipes, valves, etc., purchased 
and sent to store yards In previous years, 
bttt tnaoforrad to work*, and Inolodod In 
«oife(rfaoiDoft»roiirNnt JMT, . • 



Total for oomtnifltlot and MqvMng of 
work* 



$196,130 17 $l,8?0,&ii4 66 



1,T13 «7 
l.C.W 10 
40,m 06 

87« ei 

11 67 



$7,788,048 80 



$T,T«,Mt M 



877 61 



$0,480,190 M 



2MM n 



$0,404,015 19 



$3,(>&4,93a 5S $10,960,828 61 



-02,582 78 
241,759 61 

68,676 37 
• l,54t 11 

10,222 84 

12,859 12 
380 30 

»,W N 

11.MSM 

4,437,130 28 



l.08T,«r 8$ 



$12,768,048 80 
S5,T4»n 
W.O0O0O 



$iMMi0nu 



»,H8 65 



$12,834,130 86 
24,107 W 



12,$6B,44T 4$ 



$29,489,882 0$ 



* Of the total exi>endUur«« Iroiu tlio bcgiaaiog of the work, th<> sum of $124,304.67 ia lor Cliaton 
Mirorage aystem. 

t In iiddltion to the amounts paid for cxJntlnp crater works, the city of Hoston vva« reimbursed the 
sum of $1,154,766.84 for moneys paid by gaid city in connuction with the building of the re8«rvoir In 
Southboniugh (now 8udbury Reservoir), as provided by section 16 of the Metropolitan Water Aot,) 
tlila omooDt la Ineloded In tbe eoti of Sodhury ReMrroIr and the proteotloo of Badbary aopply. 
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ICAINTENAITOB AJStD OFBBATION. 



For the Year eodlog 
DMemtartlplMl, 



From Beglnnlag of Work* 

♦ndlnp T>ooember 
31, liiui. 



AdminlstratioD 

GcncTal snpcrvlBion, .... 
Tazea and other expenuB, 
WeehnwU Reeerrolr Depaitment : — 

Banitury 1 
Bnlldinga, 
Beserrolr, 



WachutettDamand AqnednctDepulBMnt:— 
General auperintendeilM, • • . . 
Dam and aqaeduci, 
GHotOii Mwerago ejetUD 

PDmpIng station , . 

flav0rfl| • •«..«• 
SMtttry inepeotioo, 

Badlmry DapsrtiiMBt:— 

GcDornl HnporlntPiidcnco, . . , . 
Saperiotendencc, Framioghacn office, . 
Sodbury Reservoir, ..... 
Aii1il«Dd ReiMTVolr, . • • . . 
nopkinton EeaerToIr, . • . . . 

Whitehall Eeservoir, 

Framiogham Reeervoirs 1, 2 and 3, . , 
lAk« Ooebttaalo, 

ICarlboroagh Brook flltsfi» . . • . 

Pegnn fitters 

Budbary and Oocbtluate waterabeda, . 

Sanitary inapeetion 

Badbnry and Cochitnate . 
Che«tnnt TTill Tlogprvolr, 
Biological laboratory, « 



DliMbatloB DapartOMiit : — 

SnperintendeDce 

Arliogton pumping atatioD, puroplog aerrice, 
CheatQot Hill bigh^aerrloe pamplng atatlon, 

pmnplDgaorvteo, ...... 

CbeBtnat Hill low serrlo* pQnpfiif atatloa, 

pnmplTis; serrlce, 

Bpot Foud pumping statioo, pumping aer- 

vle» 

Wwt Boximry pumping ttaitlim, pnmi^iig 

service, ........ 

Temporary pampiog Blatiotia, 

Arlington ttnndplpo, . . , . . 

Felli Baaorvoir 

Myatlc L»kp, conduit and pumping atatlon, 
Myelic Hofcivoir, ...... 

Amoutiti cftrrifil forward 



$39 44 

569 !» 
881 17 



7,168 18 

2,409 28 
804 20 



$6,361 19 
6,757 22 
8,274 66 
1,90*08 

2,081 91 
242 21 
5,296 73 
S.7S1 Tft 
3,354 m 
'2,070 04 
611 02 
S.808 9T 
18.842 U 
13,1«9 23 
3,177 66 



812,485 87 
8,871 08 

40,011 fiO 

89,540 80 

18,019 80 

9,562 74 
731.25 

lion 

1,544 49 

2,750 64 
1.474 "1 



$TJ88»T 

4,885 90 
26,878 87 



OM 80 



I8»M8 8r 



n,«8 48 



$39 44 
560 99 
381 17 



86,861 43 
28,077 28 

0. 195 SO 
4,188 88 

1, no 84 



$25,214 73 
23.175 30 
10,402 U 
0,008 80 

9,186 6T 

1,413 47 
10,726 38 
11.T4T 84 

B,6.'?5 23 
11,340 45 
1,731 72 
O.0fS4S 

70,2.') 1 90 
43,.^ 16 87 
13,867 40 



(87,861 91 
0,737 74 

lTS,n4 81 

59.060 17 

88^704 IS 

10,007 13 
52,979 00 
898 08 

2,907 25 
14,310 11 
9,086 20 



$31,810 81 
10,487 57 
47,480 14 



940 80 



48,188 48 



188,848 88 



$125,176 29 $130,825 79 



$ai)4,41U 94 $420,264 18 
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MAINTBNANCE ASD OFSEATION. 

Dlttrlbntion Department — Out* 

Forbes HUl U«MrTolr, . . • . 

BpolFODd 

W&bao soil BaMrvolr, .... 

np« UneB;— 
Low MTvloe, . • • • • 
Hwtitora hlffii mivImi • • • 
Soathem high aervlce, . • • 

BuildlDgB at CbeBtDQt Hill. . 

€limUiot HIU Fipe Yard, 

^IImiwwmI Vtp9 Yard and ^ottdlnflVt . 




TotalfDrflulBtiinlnf aad cqpintlngwevte. 



From Beginning of VTork, 
•ad eadlog December 
SI, IWl. 



lft8 04 


1»8 04 


4»19191 


9^041 99 


S»6l9a9 


S«491«S 


18.883 21 


82,489 71 


4,819 94 


1T.9I9 19 


3,382 11 


10,802 15 


2,038 26 


4,749 01 


1,482 70 


1,482 78 


l^dMIO 


19.999 91 


e,07& 40 


U,773 44 


90 14 


9014 



1T4,909«9 



t994|410 94 •4M,aM IS 



961,914 74 



(3) Detailed Financial Statement. 

The Board herewith presents, in aooordanoe with the Metropoli- 
tao Water Act, an abstract of the expenditures and disbarsements, 

receipts, assets and liabilities for the year 1901. 



(a) Mxpenditurea and IHsbursements. 

The total amoimt of the expenditures and disbursements on 
account of construction and acquisition of works for the year 
beginning January 1, 1901, and ending December 31, 1901, is 
19,404,915.19 ; and the total amount from the time of the organi- 
zation of the Board, July 19, 1895, to December 31, 1901, is 
$29,432,332.08. 

For maintenance and operation the expenditurei? for the year 
have been $304,836.24, and from the beginning of the work $971,- 
288.87. 

The salaries of the connnissioiicrs, and other ex))C?ise.s of adminis- 
tration, have been a})|)ortioned to the construction of tlio works and 
to the maintenance and operation of the same, and appear under 
each of those headings. 

The following is a division of the expenditures according to their 
general character : — 

I 

i 
i 
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GENERAL UHAHAOTER OF 
EXPENDITURES. 




From Beginning of Work, 
«nd1nK Decc 
31. 1801. 



L Ofxmviwmnwx or Wobss, ahv Acqvu 

■mOV BT FUaCBAMK OB Ta»M0. 

^ARMMrttMM 
CouunluloDer*, . • 
B««««t«7 and mdltWi 
Otorks Mid BtsBognplmiii 

Legal oervieMf . , 
TraTeliiu^;, . 

lery aod priuUng, 
> «spraM and telflfniiM, 

Furnittire and fixtures, 
Alterations and repairs of balldinga 
Telephone, Ughting, beaUug, water and care 
' of bntldtaf , 

Rent and taxes, main ofllM^ 
MlMeUaneoiui vMptnua*, . 

Chief engineer and depaitaiMtt < 
Principal aselatant engineen, .... 
Eogioeering aaslataDte, ..... 
OonsnltlDg englnMn, . . i . . . 
Inepeotor*, 

Arrhhecli 

Railroad and atreet ear travel, .... 
Wagon Uiv* ....... 

BtattOMry and prUMlnv, 

Postage, express and telegmms, 
Bogloeering aitd drafting loatrnmenta and 



■nslnaaring and dratttng nippIlM, . 

Books, maps and photogn^pUe OOppUaa,. , 

Fnroitnre and fixtures, 

AUaratlona and repairs of bnUdiog, — main 



Alterations and Mipaln of building,— aab- 

ofHccs, 

Telephone, lighting, heating, water and oare 

<kf building, — malnc^Boa, . , • . 
Telephone, lighting, heating, water and «aia 

of buildlni?, — sub offlces, . . . . 
Boot aod taxes, — main office, . 
Boat of anbmlBaaa and other bolldlngi, 
Field offlcea and sheds, ... 
Clinton offlj-e building, ... 
Unclasaitied supplies, .... 



Botattbureamant, dty of Boaton, 



Atnoimis carried /ortoard,. 



$0,300 00 
4,289 44 
9AM U 

684 27 
625 84 

ass 19 

441 94 
2,830 8» 

1,1MM 

975 ao 

66* » 



16,510 24 
98,985 40 
liOWW 
90,991 18 
1,«&6 T8 
2.186 M 
3,902 19 
9,510 n 
889 99 

2,183 24 
9,88191 

520 67 
1.660 00 

8,888 81 

1,600 48 

8,871 IT 

1.708 98 
2.876 00 
899 69 
96T88 

860 42 
T88 T6 



•97,810 88 



203, 6M 36 



•231,304 73 



33,320 00 
88.46810 
2,359 00 
1,W0 16 
6,469 66 
1,889 U 
8.798 T8 
6.078 08 

6,666 19 
l,88t89 
8,178 88 



•188,917 99 

05,624 88 
668,974 11 
23.187 07 
188,789 88 
26,870 47 
20,070 64 
26,77 1 21 
18,978 88 
3,613 06 

18.228 62 
19.88818 
4.884 84 
M|S40 38 

19,71188 

%89t9< 

11.118 88 

10.817 19 
8,874 86 
8,168 74 
1,087 70 
9,869 87 
6,766 72 
7,^4 41 

89,918 89 



•174.672 66 



1,374,826 89 

$1,549,41)9 54 
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GBintRAI. OHARAGTEB OF 
XXPBNDITUBBS. 




From BegioDing of Work, 
•Dd mdiog DeMBobtir 
•1» IMt. 



JmcmmU brouglUJbmard, 



Conatruction. 
Praiimlnary work (boilo(*, tait 
iDTMll^tloiu) : — 
Adwrtkliiff, . . • • 
Lkbor, . . . • . 
Profi'siional norvleM, medical 

aoalyMa, etc., . . 

TMVWlllSf, .... 

Brat 

Water rat«i 

Krei|{ht aod expreaa, . . 
JobUognd Npaltliigt . . 
Toola, maeblotry, AppllMMMMd 

aappUea, .... 
Caailng, ironwork aod meula, 
Iron ptpa and valfw, 
Bloating auppllea, ... 
Paint and coating, . 
Fuel, oil and waate. 



aervloea, 



Drain pipe, .... 
Brick, cement and atone, 
Band, gnvel and filling, . 
ManklpMl ud wrpontlon work, 

Unclaaaifled auppllea, . . 

Mlaeellaneooa expcneot, . 
Heimburaeroent, cliy of Boaton, 



Contracts, Wacbuaett Reaerroir : — 
Contracta completed and final paytnenta 

made prior to January 1, ItMl, . 
Mmilum fe OllakoiMsr, •s««M«liif Mil ud 

refilUng Bt North Dike, . . Beet. 4, 
NawD & Brock, excavating aoll. Sect. 0, 

md baildlng eaaterly portion of Nortb 

Dlk*. 

Biim li Brng., excavating noil, Sect. 6, and 

buildlni; roati, Weat BoyUton and Boyla. 

too, — $400 dnok dedocled from eaUmate 

8opl«aiber8,l«W, 

Long & Litile, cxciivatln^ aoll. Soot. Tt And 

building part of Nortb Dike, 
Newell ft Snowllog Conatraetlon Co., ex- 

•kTitInf Mil Iron Soel 8, md Mmpiodoff 

weaterly portion of North Dike, 
Aaa Oodd^rd, aurfacing BoylatOD Street, 

Sect 2, 

AmounU carried /orvoard, .... 



n 

ei M 
u w 



41 sa 
M n 

449 (a 
as 2« 

4 16 

1 44 

436 87 

14 62 
74 40 

10 00 



sn^oi 



80,960 4T 

as,iis IS 

MOO 



•2U|jMM 78 



$440,000 07 $251,000 70 



087 83 
l.(MTt 

37 00 
2,077 SO 
460 &3 
4T$S$ 

74 

176 67 

a.»$o$ 

41 29 
130 98 
»63 80 
MnT4 
40 80 
287 81 
200 46 
44 OT 
1,209 89 
240 80 
65,404 63 



$340,071 63 
«T,$MM 



88.448 tt 



11.428 M 



il.Mfl^t4 



191,148 8$ 



$1,404,531 92 $1,741,248 39 
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QJBNBRAL CHAItAWJCtt OF 
KXPENBITOBBS. 



For the Y«ar AOding 
DeoMDber SI, 1901. 



From Begionlng of Work, 
•nd ending DeoemlMr 

ai, iMi. 



Amount$ brought forward, . 

ConttrucUon— Coo. 



BmI. S» Bhniwtlhmwj 

McArthur Broi* , Wachusett Dam, . • 

Cootracts, WAchuaett Aquedact : — 
GoDtrseU eompleted and final payments 

miidsprtortoJjnniMy 1»1M1, . 
BilTlo Caaparli, covered maeonry, Sect. 6, . 
SUvlo Oiuparle, coTered maeonryi Btet. 0» • 

Contracts, Budbury Reservoir: — 
Contracts eompieted and final payments 

mad*p>loff to JMiiiaryl«lwn, . 
Avgwt* Saaelw, fllttr.lMd>» .... 

Contracts, Improvlog TMit Cocbitnate : — 
Long k Little, exoavalion from Boake Brook 
Meadow, 

Tom of Franringham, low.lof«| Mw«r, pro* 
tMMon OooUtiMlo mpply 

Contraete, Rosemary elphon : — 
Contraota eompleted and Hoal payments 
nod* prior 10 Annacy 1, MOl, • . 
Contraeta, plpo lliM* D«ni ITo. S to Dam No. 

1 ■ — 

Contracts completed and final payments 
DMdopilorlO Jmaary 1, 1901, . 
ContnMta, OlhrtOD eowongo lyatsm ;— 

ContntctD completed and flnal poynWDli 
made prior to January 1, 1901, . . • 
Contracts, Weston Aqoednot:— 
SfaMMhoD, OMparta ft OOh > • BMt. t, 
Bbanahan, Casparis fcOo., . . Sect. 8, 
Patrick McOovfrn, .... Sect. 4, 
bruno, BaiomoQe & PelittI, . . Beet. 6, 
BhoBohMi, CMpotte ac Co., . . 8oel. i, 
Wloaton Se Co., . * . Sects. 8 and lo, 
BhaTiBhftn, OBnpnrls & Co., . . Beet. 12, 
Columbus Coastrucllon Co., . . Beet. 18, 
Wlneloa feOo Boal.U, 



$44»fi90 in •361,090 76 



SCO 00 
167,870 M 



Contracts, Dlslributlou System : — 

OoBtneta eomptatod and flnal poymMits 

m ad e p rlor to Jomiary 1, IWI, . 
B. W. SvwraoB at Oo>, pipe lingtag. Sect. 



19, 



O. H. Sfloa Co., pipe laying. Beet. . 
Tko Atlanllo Worka, iIoIm |«t«i, • 



$000 00 
4« 00 



23,206 62 
43,463 4"! 
43,760 04 

iOA» 84 

9,648 2C 

27,3S4 71 
8«,017 06 

s,aM«s 



$200 00 
20.450 It 
48 00 



mjm as 



i,08»oa 



9JUa 60 



10,280 80 



$1,404,631 02 $1,741,248 



]0,«S4 85 
169,981 M 



tl.l«T,IOSOT 

101,179 99 
148,622 4» 



•i,Ms,YasyB 



$fli»,fl>8 u •i,i»,aa4 or 



$8t.6«8 SS 

23,200 62 
43,463 46 
43,768 04 
9».4S»a« 
0,648 20 
27.384 71 
86^017 06 

a,8»aa 



fS^tM,0M<8 

37,042 64 
20.460 12 

i4«4aaoo 



MfMOTfll 



XiMT^ia 

2.006,117 60 
10,88« 80 

t,<ioa ao 

6,916 96 

17,24U '£i 
66,878 32 



is,oai,o7au fT,iaMi8at 
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(IKKKRAL CIIABACTEB OF 
BZPBNDITURB8. 


For itae Year andlng 
DMMnterSliim. 


From Beginning of Woflk* 
and •DdLog I>efi«Bilier 
81, 1901. 








«r,1SB,MS OS 












l^rinlrAftA liiAiribuiion i4vfttAtn-»^ /Tom. 










Baakwlth ft Qn—h—lmali ifmnrwnlw »mA 










fmiMMlaHiHi fo/t itftndiiliM Mk WiuhMM flm 


is»Mt n 




nAn IT 




Wlklih'iIIolvoke Steam ftirilarWirrfca MutiA 










nliM at Forbu Hill. ..... 


708 47 




4,629 72 














Hin, ........ 


U,7T4 M 




1]«1T4 0I 




McNeil T^r^j* , hft^h "^ervlc© pumplDg itation 










Uid me-bouMi. — ftl 600 due daductAd 










#Nim flnal —rtmrtu Mav 10A1 


6,S7t N 




]io,m OB 




Holly MmaftbcturiBg Oo.« lili|i.MrTlM 












n,9M(B 




T8,in SB 












* 




^IM It 




SOOfBIO 81 




Hollj KaanfaotsrtDf Oo^ Ohattnoi BUI 










^yj V* -Del * tV'V |f uu>^iij|| ou|^u#v| • • • 






lUiSN H 




«Tnlin R JfAcnHa ik Ann Anntlwim ffaLtA..hAnflA 










flhMtlMii mil TIwwhIp 


AJ9U oa 




•,«T4 00 




mitTTll!, . 


1 hni no 




1,552 00 




H. £gl«« Oq., B«ftr lilll BcMrrolr, . . 


<tWiOua Aw 


lM»f04«8 


16,562 18 




DadiMk wlM of plp0i« vmlvM* cto., todmled 




$3,048,418 81 




in above list, transferred to mnintenanoe 










account Dewmber Sl» 1000, and ahown od 
















t,lM 77 












AddttloriRl wArk*^* 










TaImw. ........ 

l^aflifliiaBlniin 1 aawIma. wiiiiHfl^Bl SAnlAAA.. 






iHMIOI 00 










1,100 00 






64 08 




OBO 00 






Stow 




tfgWO Vff 






THIS 




1,818 08 






494 30 




8,298 74 




Jnliftklntf Anil VAnsirincv - - - - 


362 48 




' 0,913 89 
















6,291 52 




62,662 44 






2,088 49 




4,771 60 




Caatlnga, ironwork and metal*, • • • 


4,422 71 




42,904 71 






4,9T0 tS 




«t.000« 










S50 41 






115 M 




8.601 18 






110 14 




6,«70 34 




IriUBbcr tad fl«M bttUdlofit .... 


T88 IS 




70^017 10 






314 n 




4,488 17 




Brlok, MiMnt and atone 


1,045 OO 




12.785 12 




Ametmtt carried forward 


$38,621 47 


1 1,277,768 15 


$726,3.'« 06 


$10,771,001 4« 
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CIIARACTKR OF 
BZPBRDITX7RES. 




VMmBtglnDlng of Work, 
■ad ODdiDg Decwabt 
SI. 1901. 



OmtlriMtfOll— OOO. 

Addltlonn! work — Con. 
Sand, gr»Tel and flillog, . 
MairfeliMl mmI oorponilMi «ork| 

Polico w^rvlce, . . . • 
BaniUry loapeetloD, . , 
JadgmenU, . . * • < 



Mi>cellwOTO€ipMMei, . 
Boimbaraeineot oily of BootOAi 

Legal and expert : — 
lAffA senrloea, .... 
BxporkaorvleM, 
Conit ezpemoii • » • 
MlaceUnoooo < 



Legal aod exp<>rt : — 
Legal eervlcea, . 



BzpettOt . 
Appralaorii 

CoQrt 
ConoMl 



CoDveyaneinir ezpenaeat ..... 

MUoellaneoaa expeoeee, . . , . 

IMolmmiBotrt, dtj of BoflloB, . . • 
Bettlementa, made by Boordi .... 
SeUlementB, relmbaraoment, city of BootODi . 

JudgmenUf . 

Taxoo ond tax oqntmloiita 

Ouo uMl dlopoool, 

Damag— to Real E*iate not taken, to BtUintUt 

a li if nil A rcouni qf £o9t ^ IVJavM* 
Legal and expert : — 

Logd forfloei, 

Court expenioo, ...... 

BetUeiDonta, 

Claimt on Acamut itf.DiMrHen^WaUr, 

Legal nnd expert : — 

Legal oerTieea, | 

Bxpert MTfkoo. i 
Ooart expeoaeo, ....... 

UlscellaneoQB expenaea, ' 

SeUlemeotB, 



6M 43 
48T M 

3S.584 46 

018 00 



IT €0 



1,630 18 

1,969 00 
893 37 



110 33 
092 32 
40 26 

11,316 67 
1^201 U 



$1,463 80 
«1,6« 60 



•1.406 4T 

2,343 79 
876 81 
36,000 00 



T«0 



182,101 10 



. •i,a86,«6 a» 



4,083 37 

6.141 fll 
7.749 49 
7,97« T4 
14,662 42 
SltTMtT 



#4,618 82 

m n 

800 31 

saw 



$4,730 31 

TS^OTS es 

10,896 68 
16,131 34 
2,294 62 
48» 

2,891 00 

917 46 

ujm n 

2.891,767 01 
631.606 00 
32,753 04 
10,12$ 10 
38,060 76 



$1,110 07 

1,463 86 
17S.O&8 41 



$3,774 98 
18,280 04 

2,343 79 
1,173 91 
917,360 00 



•77^7$$ 



8,708,737 92 



17«,MS«« 



987,878 32 
iI0tB7S,Ul 04 
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€HUiHBAI> COABACTER OF 
BZPBNBITDBEa. 



For tb« Ye^r eudiAg 



From Beginning of Wofk, 
Md ending Deoeabtr 

31, 1901. 



Amounti brought forteard, . 
Pvr^fU* of SxUting Water Workt. 



Legal ■er>icea, . . , 
Szpert aerrtoea, 
yiwIUneona expeuet, . 



TotAl amouDt of coniitruction ezpenditomi, 

II. MaIMTSXAMOB AMD OFBAAXIOK OV 

Works. 



CotntnlinIonerB, ...... 

fioereUry, mnditor and RaaUtanta, . 
FteUge, printing, aUtionery and other aup- 



Travelllog, 

Telephone, beating, UgbUng and eare of 

building, 

Alt«iiitloiuimBdr«f«ti»«f taUdlngt . 
Bent and tazea, office bnildlUgj • • . 

liiaoellaneoaa ezpenaea 

Saperriaion and general aaperiniendeooe : — 



Engineering and clerical aaalstaDts, 
Poatage, printing, atatlonery and office aap> 

pUea, 

Tabphoiw, hMilng, llcbtlaf md mw «f 

OfficCH 

Travelling and incidental ezpenaea, 
AUeratlooa and re^n of balidlngat . 



MlsccllaneouB ezpMMNf • • • • . 

Pumping service : — 

Labor 

Foel, 

Otl, waote and packing, * • • . • 
Bepalra and renewala, . . • . • 
Small auppUea nod ezpenaea, • . • 
PaBj^iiffbgrimiiildiMlltlM, . • . • 
Bent, Wetit Roxbury pumping station, 

Bnperintendenta aod aaakaUnt aaperintendenta, 

Engineering aaalatanta, ..... 

lAbontory fofoe, 

Sanitary initpectorti 



i7«0 M 



7,768,708 8<) 



$1,200 00 
8,8» 07 



SStM 
4M» 



166 00 

m n 

1,374 71 

1,309 SI 
iSI 00 
4,184 88 

cn u 

&0,fiOO 6ft 

1.987 88 
6.839 43 
3,619 06 

920 00 
3.648 48 
7.296 17 
S,864dl 
MU4A 



#10,672,161 04 



#1,878 89 
2,060 05 
962 94 



Becording and aoientlfio loatramenta and aap- 










2,1N 00 




8MM n 




TooIh, ruachluery and appliances, ... 


1,451 40 


7,167 57 


Lumber and hardware auppliea, . • 


2.871 12 


8,1«6 07 




1,0M « 


7,800 17 


Amounta carried forward 


$248,841 41 


$806,704 S8 



$29,482^ OS 



Mil a 



i;boi 49 

uiioa 

295 60 
860 04 

MbSn 10 

3,089 49 

4,009 06 
' 1,990 12 
6,269 86 

m M 
i,on u 

138,671 M 

6,802 32 
16,746 81 

8,989 31 
41,11$ 10 

1,MI> 00 
11,966 74 
27,942 60 
lOiSU 90 

0.011 u 
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GENERAL CHARAOTER OF 
BXPBNDinjBBS. 



For tb« Year ( 
DMnnbwSlflMt. 



and QDdiog 

81. IML 



of Work, 



AMOunlt brought forward^ , 

Maintbmxscz, vsc—Oon. 

TravelUog 

Hon«a, TohlolM «id stable ezpeoMSi 
Fflol, Hf httBg aad tolephmio, . 

Municipal and corporation work, 
AlteratioDB and repairs of baildinga, 
SeUlemeDU of cUima, 
VnelaMllled mppllMt 

GoDveyancorand a«ii!i4tant8, 
Taxes and lax equivalents, 



I for plpM« valves, etc., bonght from 

oon«trMft?on work Binc^ Tfinnnry 1, 1001, 
CoQtracU lor pipea, valves, etc., orlgioally 
eharged to eooitnietloo, transferred tonaln- 
teuaee pm lom to Jaotiaiy l, MQl (In. 

eluded In 11*t, pftff* 35-36), . , . . 
Total ezpeadltures for maiateDaace aod 

opomUoD 



8,887 n 
SIS IS 



MM m 

1,402 07 

M 85 

11,990 W 

%mrt 



•80ft,7M S8 

0.768 80 
13.886 OS 

io,im n 

9)888 n 

402 97 
1,000 00 
18)800 48 

4,326 98 
352 85 
47.124 17 
OB,n«M 

2.783 77 



8)188 rr 



$97i,Mt tr 



(6) JRece^, 

The total amount of receipts from rents, sales of property, etc., 
for the year beginning January 1, 1901, and ending December 31, 
1901, is $76,330.19 ; and the total amount from the time of the 

oro;anization of the Board, July 19, 1895, to December 31, 1901, ia 
$214, 7 1(>.56. The general character of thetic receipts is as follows : — 



GENBRAL CHARACTER OF 


Fcr the Year enduj^ 


From Beginning of Work, 


RECEIPTS. 


DeeemberOl, 1901. 


Mid ondlag DooMiibor 

81,1801. 


For distribotleii bo«k to Dbtikk:— 










District eotranee fees 


880,000 00 




$66,005 00 




Supplying water outside of District, . 


2,760 80 




Sfi,406 04 




Wotor fnndilMil to irator eompaalMt • 


18,888 08 




17,878 37 


$10030181 


To tbo eradlt of tbo looa And:— 




$45)100 48 




Bait oitato and Iralldlngi, . . . • 


i4,8n08 




iBb8IO08 




IiAkor, took «nd aoppUei, . . . . 


8,818 08 


8,188 81 


SliiBTSO 


8t,]8ri8 


To the credit of the alnkinp fund : — 






Forfeiture for contracts awarded but not ex- 






$80800 






$10)M1 41 




88318 04 






5,080 76 




14,682 04 






50 6» 


»,S»T8 


824 89 


TObOaSST 












Sn4,T18 88 
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The foregoing receipts h&YQ been credited to the various objects 
or works, as follows : — 



lUfiUlttlCnD FlvU31 Ulr r ctiuJlrt r 
WOKKo* 


For the Tear eodlog 
DsMBborSlplWl. 


Vrmb Bagburiog of Workt 
•ad ondlDg Deoemltor 
81, 190L 


DlMribatlOD back to District : — 










Adml^riicn Into Metropolitan Water DiKrIet 










(Nahaat, Qainey and AriUigtOB)» . • 


$30,000 00 




$66,006 00 




Bnpplylog wnlsr «• towm votaMi Of Watair 










Dlctilol (Bwampnotk ud LskIdiIod}, . 


itl69 80 




S5.406 M 




WMMr raraiioM lo wmov <oiapMiMi> • 


U,f08« 


ASA jn 

VW|296 49 


1T,8T8« 


AAA a^ 

910B,2oB 11 




* 




OoMtraotlmi Md afiqinliltloaof worki:— 












$0 75 




$0 75 






897 00 




452 09 










0T,168 $$ 






snts 








"Wcaton Aqueduct • . 


1,120 51 




i.m 51 




8odbury Ueaervoir aod watersbed, . . 


727 20 




7,240 20 






7,0&2 78 




la^Tfl 06 




Dlwnim of wmtMr« OUalmkMweingoqrttaiiii, 


10 00 




«6 9I 




PttrehM* of ostrtiaf wotor vorlui 


m 87 


29,110 76 


«itB8 IS 


98,916 94 


ItUmaaaiMO ond opontloa of worki : — 








$435 00 




$1,582 11 






906 66 




4,023 28 






118 90 




1,210 88 




OHotoB Mwongo (qnrtem» . . • . 




1,052 04 




7,610 11 












$76,330 19 


I. 


$214,716 56 



(c) Assets, 

The following is an abstract of the assets : — 

Office Jurniiurc, Jixiures and supplies : — 
46 book cases; 46 plan cases; 87 miseellaneotis cases and cabinetB; S82 chairs; 
ISS desks ; 22 lettei>copjiDg presses ; 7 nambering machines ; ndlroad tidcets 
(value), $2,116.04; 694 reference books; 168 stools; 66 coal stoves; 98 
tables (office) ; 45 tables (drafting) ; 17 telephones; 20 typewriters; stamped 
envelopes (value), 1970.67. 

Engineering and scientific instru7)ie7it.^ and mppHes : — 
1 biological laboratory outliL; 1 chetuicai laboratory outfit; 106 drawing boards; 

8 calculating instruments; 6 cenent-testing machines; 8 current meters; 5 
electrical instruments ; 28 engineers* levels ; 8 pantographs ; 1 photographic 
outfit; 24 planhn^era ; 186 levelling, measuring and sight rods ; 211 rubber 
boots, pair; 266 scales; 4 section liners; 74 stndg^t-edges ; 226 tap^; 4 
transverse testing madunes ; 28 transits. 
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Police supplies : — 

23 belts; 9 cells; 83 clnbs; 12 beds; 31 pair handcuffs; 7 revolvers; 28 pair 

twisters ; 2 stretchers. 

Hordes, vehicles, field machinery, etc. — 
19 horses; 9carriao:e8; 10 carts ; 6 sleds; 14 sleighs; 17 wagons; 3 harrows; 3 
mowing machines; 12 ploughs; 3 horse rakes; 4 road rollers; 2 road 
scrapers ; 2 tedders ; 51 blankets ; 32 harnesses ; 26 robes ; 283 bush hooks, 
bill hooks, scythes, etc ; 6 hand oaits ; 43 border knives, hedge trimmers, etc. ; 
11 lawn mowers. 

Machinery^ tools and other appliances and supplies : — 
5 adzes ; 9 anchors ; 12 anvils ; 209 axes and hatchets ; 132 barrows ; 210 bars» 
on>w and others; S blastin^^ batteries; 20d blocks, all kinds; 2 blowers; 17 
boats, row; 82 boilers; 2 diamond drills; diamonds for same; 866 

chisels; 18 carts and cars ; 29 chain hoists; 1 concrete mixer; 14 derrif&s; 
7 dredges, scows, etc. ; 24 drilling machines ; 6 dynamos ; 26 engines ; 7 
forges ; 6 furnaoes, melting; 92 ^ages ; 31 grindstones ; 171 hoes, all kinds; 
162 forks ; 395 hammers ; I heater ; 43 hoistintr buckets ; 5,231 feet hose, all 
sizes; 138 ice tools; 8 indicators; 8 injectors and iii5.pirators ; 52 jacks; 1,809 
feet ladders; -i lathes; 2VJ.b M feet B. M. lumber; 143 mattocks; 17 mauls; 
18 meters, pressure, etc. ; 2 motors ; 88 oil cabinets and tanks;- 8 pile drivers; 
21 pipe cutters; 86 die plates, stocks, 6tc.; 1 pipe>tapplng machine; 868 
picks; 1 planer; 9 pumping engines; 60 steam pumps; 18 centrifngal 
pumps; 16 diaphrag^m pumps; 19 miscollaneous pumps ; 231 rakes; 108 
rammers; 2 rock drills; 137 saws; 36 scales, yard, platform, etc. ; 44 settees, 
Chestnnt Hill trrounds ; 914 shovels, scoc^ps, spades, etc; 1 steam shovel; I 
stuoe crusher; 89 temporary buildings and structures; 130 tongs; 47 tool 
and coal boxes, etc.; 29 trench and other braces; 4 trucks; 39 vises; 3 
winches; 888 wrenches; 10,085 feet wrooght-iron pipe, all sises; 187 tons 
castriron pipe, miscellaneous lots; 170,708.78 cast-iron pipes, special cast- 
ings, yalves, man-hole coTcrs, etc , at pipe yards (estimated yalne). 

Beat estate connected wiUi works not completed : — 
Real estate in the site of the proposed Waofansett Reservoir and margins ; ont> 
lying property in Clinton, Bojlston, West Boylston and Sterling ; land for 
Weston Aqueduct and Reservoir; and for the partially completed Bear Hill 
Beservoir, Stoneham. 

Completed works^ including real estate and buildings connected therewith : — 
Wachusett Aquedmt, Sudbury Aqueduct, Cochltuate Aqueduct; Whitehall Reser- 
voir, Hopkinton Reservoir, Ashland Reservoir, Framingham Reservoirs Nos. 

1, 2 and 3, Sudbury Reservoir, Lake Cocliituate, Chestnut Hill Reservoir* 
Waban Hill Reservoir, Fells Reservoir, Mystic Lake conduit and pumping 
station (not used), Mystic Reservoir; Forbes Hill Resorvoir and standpipe ; 
Arlington standpipe ; Chestnut Hill high-service pumping station, Chestnut 
Hill low-8f»rvice pumpin<i: station, Spot Pond and Spot Pond pumpiii": station, 
temporary pumping station, Arlington ; sewerage system and pumping sta- 
tion, Clinton ; 72 miles of pipe line in distribution system ; ^lystic yard and 
buildings, Glenwood pipe yard and buildings. Chestnut Hill pipe yard and 
buildings ; Clinton office and grounds. 
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{d) JjiabUiiies, 
There are liabilities as follows : 

Unpaid bills $16^05 00* 

Dae on nononthlj pay rolU, 5,270 00 



AmowniU ruerved en Monthly EtHmaiM^ not due untU Con^pktion of Obn- 

frnete or v$tiU Claim» are nttled* 




Nawn & Brock, 
McNeU Br«M.. 



BoBch Bros. 



Long & Little, . 
Beokwith & Qaackeobusb, 

McArthur Bros., 

James E McCoy, 
Sh&nahan, Casparis & Co., 
Shanahan, Caaparis ft Co., 

Patrick McOovem, . 
Br linn, Salomon e Petitti, 
Shuuahau, Caspari:; & Co., 
Winston A Co^ 

Shanaban, Casparis & Co., 
Colnmbns Conatmction Co., 

Winston & Co., , ♦ 

C. H Eglee & Co 

Newell & Snowliog Constructioa Co., 
Long ft Little, 



Wachusett Reservoir, Sect. 6 
Higb-service pumping sta- 
tion. Items 8 and 9, . 
Building road, Wacbusett 

Reservoir, . 
Wacbusett Reservoir, Sect. 7 
Reservoir and foundation for 

stnndpipe, . 
Wacliusett Dam, . 
Masonry vrnter ttnvor, . 
Weston Aqueduct, beet. 2, 
Weston Aquednct, Sect 8, 
Weston Aqueduct, Sect. 4, 
Weston Aqueduct, Sect, 5, 
W estou Aqueduct, SetJt. 6, 
Weston Aqueduct Sects. 8 

and 10, 
Weston Aqueduct, Sect 12, 
Weston Aqoedaet, Sect. 13, 
Weston Aqueduct, Sect. 16, 
Bear Hill Reservoir, 
Wachusett Reservoir, Sect. 8, 
Excavation from Snake Bfook 
Meadow, . 



$50,000 00 

ijm 00 

600 00 
SSiSai 62 

5,544 91 
28,221 47 
2,077 77 
6,381 74 
3,865 88 
3,981 79 
7,722 01 
3,368 80 

1,702 64 
4,650 24 
6,366 06 
587 04 
1,168 OS 
5,725 36 



1,821 20 
6168,096 66 



Amounts have been agreed upon in the following cases, but the 

deeds have not passed : — 

Bmiio St. Onge, |4,000 ; Lizzie W. .Thompson, $800 ; Annie 
PeudergaBt, $2,080; Evelyn V. Nolle, $250; heirs of Deborah 
"Ware, $9, ■28^^.26; Ltithcr Frank Upham, $75; John A. Frye, 
$900; AUce C. Davis et als., $75; S. M. & C. B. Cutting, 

* MUoellaneous current bills of 1901, loeludiog iboae eomiog in from Um« to Ume after Jannary 1, 
ItSi, hure ilnQa ban paid. 
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14,100; Helen M. Bennett et a?s., $1,400; A. J. Scarlett et 
al.y $1,000; John Toomey, $12,000; Asi:i S. Jefts, $1,425; 
Lucaretia B. Lawrence, $8,700; Mary F, Cutting, $4,750; 
Henry Brown dU., $3,500; E. Lewie Moore, $150; R. £. & 
W. C. Forbes, $75. 

On the claims of the following it is impossible to state the 
amonnts due for land damages and water rights, as suits are now 
pending in the courts lor tlio determination of the same : — 

Patrick T. Moran, Harriet Wilder, Maria A. Haskell, Timothy 
John Fahy, Chloe xVnn Ballon, Williaui H. Buck, estate of 
Henrietta M. Johnson, Charles L. Johnson, Israel G. Howe, 
Charles B. Sawin, W. O. Johnson, Jeremiah Potter, J. R. Stott, 
Horace H. TiOwe, Bio^elow Car|)et Company, filijah Bemis, Charles 
£. Nichols, Nellie £. Burke, J, M. Sears, dty of Maiden, balance 
city of Medford, city of Melrose, Henry Jackson, Antoine Snow, 
Sarah E. Eirby, Edward A. Gowee, Joseph Toombs, Cyrus Colt, 
heirs of Hanson Chase, Boston & Maine Railroad, American Tele- 
phone and Teleofraph Company, John N. Flagg, George L. Hyde, 
Edward A. Harper, Thomas Mackesy, Delina Mallett, Independent 
Order of Odd Fellows, John F. O'Brien, Boston & Albany Rail- 
road Company, Emory A. Bacon, Lonis Bond, Ralph H. Hosnier 
et ah.y Frances A. Wilder et cU,, Frances H. Chase, administratrix, 
Nashua River Paper Company, George L. Redding, Michael 
O'Malley, James Dorr, Charles U. Cotting et als., Hannah 
McAndrew, Margaret E. Sargent, Framingham Water Company, 
Charles W. Felt, Johanna T. Dunn, Ida E. Wadsworth. 

V. SEWERAGE WORKS — CONSTRUCTION. 

The Metropolitan Sewerage Works, both in constmction and 
maintenance, are now divided into two general systems, — the 
North Metropolitan System and the South Metropolitan System. 

(1) North Metropolitan System. 

The Nortli Metropolitan System provides for a district which lies 
wholly norili of the Charles River, and has an area of 85 square 
miles, including the cities and towns of Arlinirton, Belmont, Cam- 
bridge, Chelsea, Everett, Maiden, Medford, Melrose, Soinerville, 
Stoneham, Wakefield, Winchester, Winthrop, Woburn, a part of 
the town of Lexington, and the parts of the city of Boston known 
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as East Boston and Cluirlcstown. These local iticii are situated in 
part in the Mystic Elver valley and in part in the Charles Kiver 
valley. The district has a [K)pulation of nearly 450,000, of whom 
about 325,000 contribute sewage to the system. The Metropolitan 
sewers constructed in the district are about 55 miles in length. 
Within the District are operated the Deer Island, £ast Boston, 
Cbarlestown and Alewife Brook (Someirille) pomping stations* 
The North Metropolitan System, as now contemplated, has been 
sabstantially completed. 

But little construction was done during the fifteen months begins 
ning with October 1, 1900, and ending with December 31, 1901. 
A sewer of the length of 1.58 miles was constmcted, under the 
authority of chapter 184 uf the Acts of the year 1900, in Chelsea, in 
order to pi vi vide additional outlets for areas in Chelsea and Everett. 
A length of 3.01 miles of sewer was constructed in accordance 
with chapter 172 of the same year, which authorized the Board to 
construct a main trunk sewor through the cities of Maiden and 
Melrose to the line of the town of Wakefield, in order to provide 
for the part of that town which had not previously been a portion of 
the Metropolitan area. Considerable difficulty was experienced in 
the construction of a portion of this sewer, but the work was sao- 
oessfully aooomplished in the month of December. 

(2) South Metbopoutan System. 

The South Metropolitan System has an area of 102 square miles, 
and enil)races the cities and towns of Krookline, Hyde Park, Milton, 
Newton and Quincy, apart of the town uf Dedham, and the Brighton 
district and portions of the Back Bay, Dorchester, Roxhury and 
West Roxhury dif^tricts in the city of Bostoji, all situated on the 
south side of the Ciiarles River, together with the city of Waltham 
and the town of Watertown situated on the north side of that river. 
These localities are partly in the Charles River valley and partly in 
the Neponset Biyer valley. The South Metropolitan District has a 
population of about 280,000, of whom about 110,000, as is esti- 
mated, now contribute sewaget to the system. The Metropolitan 
sewers already constructed have a length of 27 miles, and tiiere is 
one pumping station, that at Quincy. This system is but partially 
completed. 

The provisions of chapter 424 of the Acts of the year 1899 

authorized the construction of the high-level sewer, so called, and 
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united the systems formerly known the Charles lliver Valley 
System and the Neponset River Valley System^ with other ter- 
ritory, as the Soath Metropolitan System. 

The sewers embraoed in the Charles River Valley and Neponset 
Biver Valley systems had been constracted prior to the passage of 
the Act» and it was provided that the sewage received from these 
two systems and from the additional territory in the city of Qaincyt 
and in the Boxbory, West Roxbory and Dorchester portions of the 
city of Boston should be conveyed to an outlet into the sea. 

The high-level sewer begins at its connection with the old Cliarles 
Kiver valley sewer near the [)n>|)()si (l Ward Street pumpini: station, 
at the foot of the noillicrly si<l(! of Parker Hill in lioxlmrv, utkI 
extends in a soutliorly diroctioa under Parker Hill, throiiL*^!! Jaiiiaica 
Plain, past the Arnold Arboretum, and, turning tlionce in a irenernl 
southeasterly direction, continues through the northeast( rly part of 
Hyde Park, to a connection with the existing Neponset valley sewer, 
thence passes under the Kci)on3et River, and extends in an easterly 
direction through the northerly part of Milton to the central part of 
Qnincy, and thence, passing near the Mount Wollaston Cemetery, 
through Hough's Neck to Nut Island, from which cast-iron outfiill 
pipes, about a mile in length, are to be laid in the bed of the 
lunrbor. 

The entire length of the high-level sewer mil be about 10.81 
miles, and the work, for purposes of construction, is divided into 
36 contract sections. Previous to Oct<jber 1, 1!»0(), contracts had 
been made for the construction of 9 sections, involving a length of 
about 5.03 miles. Tlie work on a portion of these sections was far 
advanced, but none of them had been completed at that date. Con- 
tracts have since been made for 17 of the remaining sections. 
The sections remaining to be arranged for are those at Hough's 
Neck and Nut Island ; a section in. Milton on the proposed extension 
of Brook Bead or boulevard ; the crossing of the Neponset Biver ; 
the completion of the crossing of Stony Brook (now under con- 
struction by day labor) ; the filling in of special work omitted in 
Section 70, in West Boxbury ; the construction and e(]uipment of 
the Ward Street pumping station ; the laying of two lines of force 
mains from the pumping station to the Parker Hill tunnel; and the 
building of a line of sewer to connect the high-level sewer with the 
existing Charles River \ alley System. 

The total amount of the contracts akeudy made for the high-level 
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sewer is, as estimated, $2,782,241.58, and the value of the work 
performed to December 31, 1901, is estimated to ))e $1,393,420. 
The appropriation made lor liiis jsewcr was $4, GOO, 000. 

Of the total length of the sewer, 12.65 :nile» are expected to be 
constructed in open trench, and the remaitiuifr 4.10 miles in tunnel. 

Of the 14.08 miles already contracted for, 7.24 miles have now 
been excavated to grade in trench or ttmnel, leaving 6.84 miles at a 
less advanced stage of construction. 

The trunk aewer is built in general in the horseshoe form, the 
vertical diameters vaiying from 12 feet 6 inches to 9 feet 2 inches, 
and the horizontal diameters approximating nine-tenliis of the ver- 
tical. 

The latest date required for the completion of my contract for 
ibis sewer now made is April 1,' 1903. 

Chapter 204 of the Acts of the year 1901 required the Board to 
make an extension of the Metropolitan sewer from a l>ranch in St. 
Joseph's Cemetery through lands in West Roxhury and Newton to 
the Brookline town line, a distance of 6,718 feet. The plan pro- 
posed for the extension was submitted, in accordance with the Act, 
to the State Board of Health, and was approved by that Board on 
September 5, 1901. A contract has been made for the construction 
of this sewer, and about a quarter of the work had been accomplished 
at the end of the year. 

The sewerage construction work carried on during the jear 1901 
was greater than that in any preceding year since the establishment 
of the Sewerage Commission, and involved an expenditure, exclusive 
of maintenance, of upwards of $1,660,000. 

(3) QuiNOY Pumping Station. 

In accordance with the provisions of the Act establishing the South 
Metropolitan System, the pumping station of the city of Quincy was 
purchased by the Board and transferred to the Commonwealth on 
April 1, 1901. This station is located near the northerly limit of 
Merrymount Park. The pumping stotion contains two engines and 
other equipment, having a capacity for pumping respectively 3,000,- 
000 gallons and 5,000,000 gallons per day. Included in the pur- 
, chase of this st^iUon were 2% acres of land aud a cast-iron force 
main from the station to its junction with the outfall sewer of the 
Boston main drainage system, a distance of about 3.40 miles. 
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(4) P0BOHA8K8 ASD Takinqb of Land. 

Daring the period beginning October 1, 1900, and ending on 

March 20, 1901, the Metropolitan Sewer^e Commission iiuule 7 
takinirs ot" lands and easements, 6 ol wliieh were fur tlie purposes of 
the hi<rh-level .sesver of the South Metropolitan Sypteni and 1 for 
the Waketield extennion of the North Metropolitan System. These 
takings end traced 20.82 acres in fee, and easements in 62.92 acres, 
of which 29.(iy acres were in streets. 

Since March 20, 1901, the Board has made 5 takings, all for the 
Soath Metrof)o1itan System, 2 of which were for the high-level 
sewer, 2 for the Brookline extension and 1 of the lands and ease- 
ments connected with the Qnincy pumping station. Bj these tak- 
ings 2.72 acres were acqoired in fee, and easements in 81*60 acres, 
of whidi 16.33 acres were in streets. 

The following is a list of the takings ? — 



LUt of Takin0$ made by the Board of Metropolitan Setoerage CommiM9umtrB 

from October i, 1900, to Marrh 20, 1001. 



LOCATIOH ASD DSSOBIPTION. 




Reoorded. 


Saeliooa and Paipoaa 
«f TUIng. 


Qnlnev (from S** and Darrow strocts 
to Gre«nle»f Street, land of tru8ie«»a 
of Woodward Kund to land of heira 
of Austin White). Area, 14 acroa in 
fe<3 : eaaemaoli ia 0.SI mum (Mti* 
mated). 


Mn. J. Q. Adana «< ol^ 


!!»•«. 
Nov. 8, 


Fccttonn 4S, 49andMtmi^ 
level tiewer. 


ICUtonaiid Qutoey (from Adama Street, 
at middle tloa Oi Pornaee Brook, 
Qntney, to land Isto of Hnmuol Bab- 

<»ock> . A rea, «aMmont« !ri S .ftO acres. 


Heirs of Aagoato B. 

French. 
City of Qainey aod 
towDof MUttm. 


Nov. 8, 
Nor.B. 


Section 44, Hlfll'lavai 

Si'wer. 

BeetloDB M Bhd Mb Hlflk- 
laval Sawar. 


iiilto:i ami 1 1 \ do l';irk ' friiin Ntoirpon- 
Wt Si: iMit , 1 [ y. Ic 1 "iirl. . ih riju l'M I irook 
Road to I'lQO Tree Brooli, MUtoo). 
Area, eaeeoMnll la T.«l MM* 
mated). 


Town of Milton el ai.. 


Not. 32, 


fieetlooa 62, 63 aod 6i, High- 
laval Sawaf . 


Maiden, Melroae and Wakefteld (from 
land of Alice C. Mann, Linden Ave- 
nue, Maiden, through Maiden and 
Melroae to a point 10 feet beyond the 
bflnuidary line in Wakefield). Area, 
e<Mem«ntfl in 8.00 acres (oetlcnatcd). 


Mra. AJkaCVaaa 4i 

oi. 


Kav.io. 


Sect iona 58, 80 and 60. Wak«. 
Held Braaeb KstHwUMn 
(North llalivpolliaD Bfa. 
tan). 


Qnincy ffrom Hancock Street through 
hiKhways and private waya to Oreen- 
leaf ^'^^^jj^l^ii^^^* *° ''17 

Quincy (from ScaStreci ihrongh streets 
and private land to Xullaland. Area, 
l.S2acrca in fee; eaaMMBl* to M*4I 
aerea (ratimated). 




Dee. 19, 


Saetiooa 60 and 61, High- 
lafalSawar. 


MaitteMaaiBifal., . 


Jan. M, 


Beetlona 44, 45, 46 and 4T, 
Hlgb'level tiewer. 



The {il)ove acreage iu which easemeoti) were talveu includes 29.69 
acres in public streets. 
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List of Takings for Metropolitan Sewerage Works from March 20^ 1901 f 

to December 31, 1901, 



No. 


LOCATION AND DESCRIPTION. 


Former Owner«. 


Recorded. 


1 8fleUoD« and Pnrpc— 
of Taking. 


1 


QiiiDcy (from pumj lnk: r'tation to 
junction of force maiuH with Bos- 
ton Bcwer). Area, 2.72-|- acrea in 


City of QviiMJ«(a<>» 


April 1, 


24-lDch fori - [ ualo DBd 

pampiog BtatloD. 


2 


Qoincy (from OrMolmf StrM( to 
Efkton's Pond). Ar«B| •Meaumto 
Id 6.44 acre*. 


MctropoUtao Park 
ConmlMloDDn el at. 


Got. 2, 


SMitOU tt» « Mid 64, 
Hlgb-lorcl Bewer. 


8 


Milton (from Adams Street, near 
Bquaoiom Street, to Cantoo Ave> 
Due, near lirook Road). Arm, 
e««ementH lu T.ftV acres. 


J.H. Bio^«atot««f 


Oot. S. 


Sections 57, 6S, 59 and 00^ 
Higb-level Sewer. 


4 


West llozbury (Bt. Joteph's Ceme- 
tery). AiMp MMUMMs Id cm 

acre. 


Uoiybood Cetuelery 
AaantilaHftn 


Oct, 9, 


BeetlonSO, RrookUoe Ex- 
tension of Neponaai 
Valley r^ewer. 


5 


Newtori (St. Jo«cpb*» Oametory to 
BtookUoA). ArM, eueiiMBta Id 


MatUdD B. fidiworar 
etai. 


Oot. 10. 


Section SO, Brookline Ex. 
teoaloD of KepoDMt 
VaUay SewM. 



The above acreage in which easements were taken inclades 16.33 
acres in public streets. 

Since October 1, 1900, settlements have been cHected on account 
of the takings made in the North Metropolitan District in 5 cuses, 
involving a payment of $1,473.50; and in cases in the South 
Metropolitan District 52 settlements have been effected, under 
which pajrments have been made amounting to $172,501.96. 



Summary of Land Settlements, October i, 1900, to December 31, 1901, 



LOCATION. 


Area In 


Knnib«r of 
SetttooieDta. 


P^ymtnta. 


North Meiropoiilan District. 
Melrone, . 


0.19 
O.ll 
0.07 


2 
1 
1 
1 


♦200 00 
138 00 
235 50 
900 00 






5 


11,473 50 


Souih MaropoUtan LMriet, 

Quincy, 


41.10 
2.S7 


22 
19 
S 
8 


$50,435 00 
18,095 00 
187 60 
5300 00 


Quiney pumpiDg station, .... 


48.65 
8.76 


61 
1 


$74,517 50 
97384 46 


Total. 


51.30 


52 


1172,501 96 


AggreifateB, 


51.76 


67 


#178376 46 
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VI. SEWERAGE WORKS — MAINTENANCE. 

(1) XOBIII METBOFOLITAir St8TBM. 

The nuiintoiranoe of the North Metropolitaa System involves the 

oporation of the Deer Island, Enst Boston, Charlestown and Ale- 
V ii< P)rook pimipinff stations, and tlic care of the sewers, siphons 
Jill 1 ulh'ts. With the inilt s of sewer belonging to the Mct- 

n I niitnii Works there are counectcd nearly 500 miles of local 
sewois. 

These stations contnin 12 puiupiug engines, having a capacity 
amoantiiig to 396,000,000 gallons per day, with lifts varying from 
8 to 19 feet« The cost per million gallons raised one foot, including 
labor at the screens, was, at the Deer Island station, $0.086 ; at the 
East Boston station, 10.070 ; at the Charlestown station, 10.147 ; 
and at the Alewife Brook station, $0,285. 

(2) South Metbopolitan System. 

The only pumping station now operated in tlio South MclrupolitMn 
System is the (^uincy station. lu connection with the 27.08 miles 
of Metropolitan sewers, there are local sewers connected nearly 350 
miles in length. 

The Quincy station has been operated l>y the Board only sinoe 
April 1, 1901. It has two engines, having a total capacity of 
8,000,000 gallons, with a lift of 38 feet. 

VII. SEWERAGE WORKS — FIN AJSCIAL STATEMENT. 
(1) CONSTRUCnOX LOAXS AMD RE€£IPT8. 

The appropriations for the construction of the Metropolitan Sewer- 
age Works, the receipts which are added to the appropriations, and 
the expenditures for construction, have been as follows: — 

{a) 2[orth Jletropolitan A^^steni. 

Appropriation under chapter 439 of the Acts of (portion of 

original loan of f 5,000,000 devoted to this system), . . $4,210,366 73 

Appiopriatlon under chapter 807 of the Acts of 1894, additional loan, 500.000 00 
Appropriation under cliapter 894 of the Acts of 1895, additional loan, 300,000 00 

Amount carried forward^ |5g010,tf 66 73 
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AfMoufit hrought/bnoard, |5,010«866 73 

Appropriation under chapter 414 of the Aoto of 1886, for Greenwood 

and BojntonviUe (Wakefiald), 80,000 00 

Appropriation under chapter 88 of the Aota of 1897, for Greenwood 

and BoyntonTille (Wakefield), additional loan, .... 6,000 00 
ApproprialJon under otiapter 486 of , the Aot> of 1897, for additional 

outlet in Stoneham, lOjOOO 00 

Appropriation under chapter 8S0 of the Aets of 1897, for Leidngton 

ezteoiion, 70j000 00 

Appropriation under chapter 215 of the Acta of 1898, for additional 

outlet in Everett, OOjOOO 00 

Appropriation under ohapteir 4S4 of the Aetii of 1888, for additions 

to existing pumping plants 165,000 OO 

Appropriation under chapter 173 of Che Aeta of 1900, for Wakefield 

branch, t75fi00 00 

ApprupriatioQ under chapter 184 of the Acta of 1900, for additional 

outlets in Chelsea and Everett, 90,000 00 

78 

Frooeeds from sales of pfoperty and firom other sooroes to Decem- 
ber 81, 1901 16,067 68 

f 5,031,988 26 

Amount approved by the Metropolitan Sewerage Commission and 
tiie Metropolitan Water and Sewerage Board for payment to De- 
cember 81, 1901 (of whioh $248^.44 is for the preceding fifteen 

moutiis) 6«666,707 81 

Balance, January 1, 1902, |66,216 46 

(() /Sauth Metropolitan System^ 

OhtsrUs Biver Valky Bewer, 

Appropriatiou under chapter 439 of the Acts of (portion of 

original loan of 16,000,000 devoted to this system), . . . |789,i84 27 

Appropriation under chapter 464 of the Acts of 1900, for siphon 

purchusti iu Watertown, 10,912 00 

1800.046 97 

Amount approved by the Metropolitan Sewerage Commission for 

payment to December 81, 1901, 800/>46 87 

No balance, January 1, 1902, - 
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Iftpomei iKver Valto^ 8mm. 

Ap p ro p rii tiomuidflriiiiaiitT 40< of the Acto ol ttW. origfauJ lota, fMO,000 00 

Appiopriiltoi vnderiilttplir 88 of Um Aotaof 1897,«d^tloiiil loiii, 800/XN> 00 

Appropviation nndardiApCer UOof the Aotiol 1888, additioBal loan, 88J0OO 00 

AppfopfUrtlon undir chapter 141 of the Aote of 1888, additional loan, 00 

AppiopriatioB tinder obaptar lOA of UioAote of 1801, additkmAl loan, 40jOOO 00 



1900.000 00 

Prooeedt from pumpiog groood water, 109 60 



1900,109 50 



Amount approved bj tlie Metropolitan Sewerage Commlsaion and 

the Metropolitan Water and Sewerage Board for payment to De- 
cember 31, 1901 (of which f 13,607.68 is for the preceding iilLcon 
months) 866,290 16 



Balance, Jaaoaij 1, 2808, 888319 84 

AppmpiiatloB nader chapter 484 of the AdJ of 1898, original loan, 84,800,000 00 
Prooeeda from aalea of property to December 81, 1901, ... 876 00 



14,600^76 00 

Amount fipproved by the Mrtropulitan Sewerage Commission and 
the Metropolitan Water and Sewerage Board for payment to De- 
cember 31, 1901 (of which #1,871,981.64 is for the preceding 
fifteen months), 1,763,892 58 



Balance, January 1, ii/u2 . f 2,836,6»2 42 

(c) Metropolitan Sewerage Loans Sinking Fund. 

Under authoril^ of chapter 122 of the Acts of 1899, and section 
14 of chapter 424 of the Acta of 1899, the TreaBOier of the Com- 
monwealth was required to consofidate the sinking fonds of all the 
Metropolitan sewerage loans into one fhnd, to be known as the 

Metropolitan Sewerage Loans Sinking Fund. 

The sinking fund as thus established ha^ amounted at the end of 
each year to sums as follows : — 

DeoemW 3t, \m, 1361,410 «9 

Dnoember 81, 1900, 464,690 57 

D«oember 31, 1901, 545,668 26 
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(2) Annual ArriiOPRiATioNS and Receipts. 

The annual appropriations for the luaintonauce of the Metropol- 
itan Sewerage Works , the receipts of the Board which are added to 
the iqppropriations for QUUDtenance, and the expenditures for main- 
tenance for tbe fifteen months ending December 31, 1901, have been 



as follows : — 

NotUi Metropolitan Syflan, 

Balance, (Mahcv 1, 1900, 161,995 80 

Appropriation under chapter 40 of the Acts of 1901, . 76,600 00 
Receipts from pumpiug and from other sources, . . 325 02 



|lS8j8iO 9t 

Amoaot approred by the Boards for jwyment, . • 11A368 U 



Balance, January 1, 1902, f 12,952 67 

South Jtelr^^ottUm 5yffem. 

Balaaoe, October 1,1900, |9,i47 89 

Appropriation under obapter 80 of the Acts of 1901, 76,060 00 

Beceipts from lalcs of property and from pumping, 10 00 



186,517 89 

Amount approved by the Boards for payment, . . . 78,998 61 



Balance, Janoaiy 1, 1902, f llvS19 98 



The Board has also received from rentals and from other sources, 
to be applied by the Treasurer of tlie Commonwealth to the Metro- 
politan Sewerage Loans Sinking Fund requirements, $318.85. 

(3) Annual Assessments. 
Chapter 424 of the Acts of the year Ihiiii })rovided that the 
Supreme Judicial Court should doteroiiiie the proportion in which 
each of the cities and towns of the South Metropolitan System 
should, for the term of five years next after the year of the first 
issue of scrip or certificates of debt under said chai)ter, annually 
pay money into the treasury of the Commonwealth to meet the 
interest and sinking fund requirements, and the cost of maintenance 
and operation of the system. The award of the commission ap- 
pointed in the year 1900, covering the term of five years beginning 
with the year 1900 and ending with the year 1904, is shown on 
pages 32 and 33 of the twelfth annual report of the Metropolitan 
Sewerage Commission. 
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Chapter 439 of the Acts of the year 1889 proyided in a similar 
manner for the appointment of commissioners in every term of five 

years to determine the proportion in which each of the cities and 
towns lui minor the North Metropolitan System should aniiualiy j)ay 
money to meet the interest and sinkinsr fund requirements, and the 
cost of maintenance and operation of tliat system. Or) May 
3901, the Supreme Judicial Court appointed James F. Jackson of 
Fall Kiver, Larkin T. Trull of iiowell and Arthur P. Rugg of 
Worcester commissioners to determine the amount of these anntial 
payments, beginning with the year 1901 and ending with the year 
1905; and the full award of the comnuasionera will be found in 
Appendix No. 6. 

The proportions in percentages which are determined to be pay«* 
able by the several cities and towns are as follows : — 





* 




ProporttoD* Id 
Perceotagea for 


ProportlOM fn 
Perc<»ntaff«a ft»r 






CITY OK TOWN. 


lotereat and 
SlDktng Fond, 
baaed od 


Maintonnno* 
nnd Oporadoilf 

baetid on 








Valuation. 


Popalatiom* 








S.« 


2.06 








l.fiO 


.04 








16.80 


20!66 


Osmbridf*, « 






26.76 


21.06 








6.20 


S.I4 


Everett, . . 






4.81 


i.lt 








.00 


.82 








8.16 


8.06 








6.40 


4.36 








8.41 


8.10 








13.87 


14.74 


Stonebam, . 






1.36 


1.48 








2.86 


1.78 


Wincbefttar, . 






2.41 


1.78 










1.4» 


Wobiini» . 








S.41 


Totkit, . 






lOO.W 


100.00 



* SaM B4Mtoo and Oharlcatown dlatricU. f VUlagM of Caaira and Eaat Lezlnftoo. 



(4) ExPBSNDrruKEs for the Diffesent Wokks. 

The following is a sunnnary of the expenditures made in the 
various operations for the different works : — 



coNsraucmoxr. 


For FU IMD Montha eodlag 
DMflBberai^tMl. 


From BeglonlDg of Work 
toDooaaber81,I001. 


OrUinal ayetem, main Una and Diaaohaa. 

Chclaea and Everett outleta, . . . , 

Wakafleld branah eztaoaioB 

Total, Korth MctropoHtan Syatam, . 




$8,731 M 
86~00 

65,006 6S 
]78,fii2 02 
$248,43.t a 


$6,160,782 63 

68.686 16 

64.877 12 

36,608 29 

11,674 10 

67,806 71 
170,884 01 
$5,666,707 81 
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South Metropolitan SyHem. 
Charles Klver valley sewer, 
NepoDsot River valley Mwer,inaio lia«, 
Brookline bnuDeh, . . « . 

Total, 



Hlffh-level sewer : — 
Section 43, Quincy, 
BeotloQ 44, Qulni^y, 
Beotioa 45, Qulncy, 
SecltoQ 46, (^ulticy. 



Section 47, Qui 
Sections 48 and 49, etpbaukmeoU, Quloeyt 
ecciii. i iS, Quincy, « . « , 
Sficiion 49, Qiilnny, 
Section so, Qulncy, 
SectloD 61, tidlncy. 
Section 62, Ciulncy, 
Section 63, Quincy, 
Section 54, Quinoy, 
Section 66, Qainey and Milton, 
Section hB, Milton, . . , 
Section 67, Mtlton, . . « 
Section 68, Miltoo, ... 
Section 69, Milton, . « , 
Section GO, Milton, ... 
Section dl, Milton, . 
Section 62, Milton, ... 
Pectlon 6S, Milton, . . . 
Sr; Lion f>4, Neponsft RlTar 
Section 66, llydw I'ark, . 
Section 66. Hyde Park, . 
Section 67, Hyde Park, Stotiy Brook crosS' 

itig, 

8eclli)n 68, Hyde I'ftrk and Kozbory, 
Section 69, W.-et Iloxbury, . 
Section 70, \Vei«t Hoxbury, . . 
Section "1, Wi'Mt Iloxbnry, . . 
Bectlon 72, Weot Hoxbury, . 
8ectton 7."!, We«l Koxbiiry, . 
Section 74, Wi-ttt lioxbury and Roxbary, 
Section 75, Hoxbury, .... 
SdotloQ 73, Bozbury, eaat-iron force main, 
Bectlon 77. BoKlnny, Ward BtNei pumi^og 

vtutlon, 

Section 7B, Bozbnrj, flODiMetiiit Mw«r, 
Real eittHte, ..««.. 
Apportionment CommlMtOlt . . 

AdminUtratioo, 

Total. 



Total» South ICatn^Mlltaa BjitaiD, . 



Total for constrnctloQ, both aystoms. 



$8,166 76 

2,0U 48 
943 66 
1,116 66 
6,761 32 

24,46^ 00 
2,288 60 

64,807 22 
8,201 02 

58,5.')5 82 

10,1»7 36 
6,766 10 
4,832 88 
103,979 16 

80,429 60 
6.661 07 
3,401 32 
7,482 44 
1,700 14 
804 60 
107,421 08 

81,736 42 
1,176 38 

S3,089 04 

M»4a4 IT 

4,620 46 
22,874 24 
42,316 aO 
61,689 64 

63,067 67 
]08,ft62 61 

36,996 87 
119,643 63 

26,846 61 
901 17 

6,841 24 

287 53 
175,794 13 

0^45 66 



1,371,081 64 

tl,384,5S9 32 



$1,633,022 76 



16 
70 
11 

55 



87 

6,IS9 43 
8,626 63 
3,707 61 
8,443 38 

24,463 00 
4, 97 (J ^ft 
67,48',i 18 
10,881; -jfl 
61,237 78 
12,879 82 
8,448 
7,614 
106,661 
83, ni 
8,343 93 
6,173 28 
10,164 40 
4,382 10 
3,676 66 
110,103 03 
84,418 37 
3,857 28 
40,603 IS 
lUJWt u 

7,802 41 

78,213 6« 
101,801 64 

86,607 44 

87,5gs i!7 
111,251 98 

80,678 28 
122,828 28 

86,202 78 
8.682 12 

10,073 70 
1.240 00 
254,778 46* 
2,000 00 

26,716 66 



866,290 16 



1.7flS,| 



$3,430,230 01 



$8,005,036 82 



• ladadlDg $61ia0O^ paid for Ward Steaat pumping itaHoii lot, and Mtlmatad 
for part of Adamo aatalo parotaaae 00 aooonnt of laad for oao In aoDDMttoii with 

tioo 48. 



of $14,00$ 
of 8«fl< 



, UAINTENANOB. 


For Pifteeo 
HoDtha ending 
DMMnbw 81, 1901. 




$116,868 16 

n,$>$n 


iifl»,$e6T6 
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(5) Detailed Financial Statement. 
The Jioard licrrwith proBcnts, in accordance wilii the Metrojjolitaii 
Sewerage Acts, an abstract of the expenditures and disbursements, 
receipts, assets and liabilities for the fifteen months ending Decem- 
ber 31, 1901: — 

(a) Expenditures and DiJibnmements. 



OJUIJEBAL CBASACTEK OF £Xi>£NDITU&£8. 



For Fifteen Monlhi 
todlnc D«c«iDli«r 
SI, tWl. 



North Metropolitati System — Consimclton. 

CommfMloners 

Secretary, engineer and auditor, 

Clerical services, 

En^ineerg, inspectors, rodmeti, laborers and others, . 

Adverti.-in<r, * . 

Oflict' 'iupplies, 

Postiigc, telephone and telejwrams, . . , , 
Books, maps, plans, blue prints and pliotography, 
Enfrineering instruments and repairs of same, 
Engineering supplies, ....... 

Carria^*' liirc and travelling expenses, . . * . 
Rent of office, Peraberton Building, . . . . 

Rent of office, Melrose, 

Teaming and express, 

Tools and repairs of sumo 

Brick, cement, lumber and other lield supplies, . 
Contracts : ~ 

Original work : — 

.lanif'S Ilfath 1% Son, Sect. 35, . . . ♦ 
Wakefield branch : — 

John Booth Co., Sect. 50, .... 
Chelsea and Kvprrtt ouilnts: — 
H. A. Hansconi Co., Sect. 56, . . . 
H. A. Hanscom & Co., Sect. 67, ... 
Wakefield brnrich extension : — 

Bruno, Salomone & Pctitti, Sect. 58, . . 
Chas. G. Belden & Co., Sect. 59, . 
Old Colony Construction Co., Sect, 60 (pail). 
Metropolitan Contracting Co., Sect. 60 (part), 
Pumps anti alterations, pumping plants, 
Land takin^^, purchase and reooraing, . 

Export^ and appraisers, 

Legal services, 



Nepomet River Valley Sewer. 
Engineers, inspectors, rodmen, laborers and oUiers, 

Advertising 

Office supplies, 

Postage, telephone and telegrams, . . , 
Books, maps, plans, blue pnnts and photography, 
Engineering instruments and repairs of same, 

AmtntfU carried forward^ .... 



79 
7-i 



1916 66 

1,262 50 
1,141 68 
86,393 84 

220 02 
259 99 
185 07 
211 38 

4.5 
325 
634 68 
312 hO 
160 00 
181 64 
301 66 
9,240 36 



75 75 

86 00 

31,747 71 
31,827 79 

49,110 33 
47,719 76 

10,841 01 
35,571 58 
7,860 00 
1,480 r.o 
63 75 
356 25 



1248,438 44 

$1,971 82 
47 18 
13 79 
31 90 

23 58 
9 00 



$2,097 37 
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OBSBBAL CHABAOTBB OP ZXPB!VDITaBB8. 



Amou^ brought /ortoard. 



NepouMt Siver VaUey Sewer ^ Con. 

Eiif^ineering supplies, 

Carriage hire and travelling expenses, . . 

Teaming^ and express, 

Brick , cement, lumber and other field supplies, . 
Contracts : — 
Brook line branch : — 
Thos. J. Kelley, Sect. 80, 
].and takings, purchase and recording, 
Experts and appraisers, . . . 
Le^l slices, .... 
Claims on contracts. 



Hi^kvel- Sewer — Construction, 

Commissioners, 

Secretary, engineer and auditor 

Clerical services, 

Kngiiieers, inspectors, rodmen, laborers and others. 

Advertising, 

Office supplies, 

Postage, telephone and telegrams, 
Books, maps, plans, blue pnnts and photography. 
En «; in coring mstruments and repairs of same, 
, Engineering supplies, .... 
<"':itii:ige hire ana trinflHriq; f>xpenses, . 
Kepuirs, fittings and supplies, main office. 
Rent of office, Pemberton Bidding, 

Rent of sub-oflkes, 

Walcr rates and connections, . 
CU-aring wood lot, Quincy, 
Kent of oflicc, Ashburton Place, . 
Rent of wharf, Quincy, .... 
Boats and boat hire, .... 
Teaming and express, . . ' . 

Tools and repairs of samp, 
Brick, cement, lumber and other field supplies, 
Contracts : — 

Chas. G. Belden & Co., Sect. 47, 

Chas. G. Relden & Co., Sect. 49, 

Chas. G. Beldeu & Co , Sects. 4^,49, embankments, 

Chu9. 6. Belden & Co., Sect. 60, 

Thomas F. Moore, Sect. 51, 

JSational Contracting Co., Sect. 52, 

Kntional Contracting Co., Sect. 63, 

National Contracting Co., Sect. 54, 

11. P. Nawn, Sect. .56, . 

National Contracting Co., Sect. 66, 

J, W. Bustin & Co , Seel. 67, 

Lalta & Terry Co., Sect. 58, 

H. P. Nawn, Sect. 59, . 

E. W. Ererson & Co., Sect. 62, . 

National Contracting Co , Sect 68, 

Amount cirncd jorward^ 



For FMwn Month* 

•ncUnK Df c«mber 
8i, l!>r>*. 



12,097 27 



106 56 
77 00 
1 16 
184 89 



6.942 59 
1,930 80 
225 00 
43 50 
1,000 00 



f 12.607 68 

f4,750 00 
6,879 16 
2,239 58 
95,733 28 
1,008 82 
2,882 42 
586 45 
921 87 
682 84 
2,323 11 
3.211 96 
118 77 
8,281 25 
672 75 
9,220 50 
888 77 
300 00 
675 OO 
26 00 
451 28 
21 84 
10,125 82 

3,804 90 
50,423 48 
19,188 46 

64209 57 
64,984 63 

8,164 76 

3,928 48 

8,178 67 
93,07.^ 17 
76,733 30 

8,468 17 
711 87 

4,486 89 
100.886 88 
71,798 78 



1645,838 31 
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OENESAL CHAKACTEK Or EXPENDITURES. 



Amount ^ugfU forwardt 



Eiglt-Uvd Heweir — dmsttwstixm — Cod. 
OoDtracts — (km. 

Beck with & Quackenbush, Sect. 65, . . • 

Ed. W. & John J Everson, Sect. 66, . 

lieckwith & Quackeubush, Sect. 68, . 

Beckwith & Quackenbush, Seot 69, . 

C harles Linehan, Sect 70, 

Charles F. Tajlor & Co.. Sect 71, . 

Jones & Meehaa, Sect. 79, 

N.itional Contracting Co , Sect. 73, . 

\\. P. Nawn, Sect 74 

Shiiiler & Schniglau Co., Sect. 75 (part), . 
Land takings, purchase and recording, . 

Experts and appraisers 

Le^al services, 

Claiins and allowances on contracts. 



Total, 



North MdropolUan System^ Uatntenanee 

Adniinistrati'^'n : — 

Commissioners, i>ccretarj, auditor and assistants. 
Postage, printing, stationery and office supplies, 

Mi^ceUDH ufj expenses, 

GciK't-il superintendence: — 
Ktiiiiijuer and assistants, .... 



Postage, printing, stationer 
R<'nt, telephone, heating, li 
Miscellaneous expenses. 
Deer Island pumping station 
Labor, , , 



Coal, . 
Oil and waste. 

Water, . 

Packing, 

Repairs and renewals, 

Tetei^ones and office supp 

IVfi-fcllaneous supplies and 
E&^t Boston ponipiug station 

Labor, .... 

'Coal, .... 

Oil and waste. 

Water, .... 

Packing, . . , 

Repairs and ronowals, 

Telephones and o^ce supp 

Misoellaneons supplies and 
Charlostowtt pumping station 

Labor, . 

Coal, . 

Oil and waste. 

Water, . 

Packing, 



and office supplies 

hting and care of offices 



les, . 
expenses, 



les, . 
expenses. 



Anumnt carried forward. 



ror nAc«n 
mduff ti« 



1646338 81 



21 no.") 76 
86.951 71 
21,384 26 
38,494 89 
66,400 77 
69,987 71 
101,068 23 
30,811 12 
111.947 10 
22,710 89 
170,713 94 
2,62! 77 
2.380 20 
1,660 00 



11,371,981 64 



$1,697 VJ 
248 Oi) 
401 62 

6.841 66 

4.35 49 
370 35 
204 24 

12,520 07 
7,111 47 
488 60 
1,689 20 
88 36 
949 84 
320 11 
1,676 96 

12,363 44 
9,809 70 
280 92 
1,088 60 
72 12 
1.769 56 
219 05 
1,018 47 

11.266 67 
4,287 20 
822 98 
484 80 
189 72 



^77,960 33 
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OBirBBAL C^ABACTBR OF BZFENDITUKE8. 



For Fifteen 
nff Oe 

tt.im 



Amount brought forward, 

North MetropolUan System — Mointenanee —Con. 
Charlestown pumping station — Con. 

Repairs ana renewals, 

Telephones and oflace supplies, 

Miscellaoeous supplies and expenses, . 
Alewife Brook pumping station : — 

Labor, 

Coal 



Oil and waste, 

Water, 

Packing, 

Repairs and renewals, . , . 

Telephones and office supplies, . 

Miscellaneous supplies and expenses, 
Sewer lines, labor, ..... 

Supplies and expenses, 
Apportionment Commission, . 



Total, 



South Metropolitan System — Mainienanee, 
Aduiuiistration : — - 
Commissioners, secretary, auditor and assistants, . 

Postage, printin<r t aTonery and office supplies. 
General superioteudeneo : — 

Engineer and assistants, ...... 

I'o.stjifrt;, i)rinti n stationery and office supplies, 
Charles Kiver valley sewer: — 

Sewer lines, labor, 

Supplies and expenses, 

City of Boston, for pumping and interest, . . 
Neponset River valley sewer: — 

Sewer lines, labor, 

Supplies and expenses, 

City of Boston, for pumping and interest, 
Quincy pumping station — 

Labor, , . 

Coal 

Oil and waste, 

Water, 

Packinf^, 

Repairs and renewals, ...... 

Tciophones and office supplies, 

Miscellaneous supplies and expenses. 



Total, 



177,960 33 



838 85 

239 99 
921 22 

8,746 79 

2,014 16 
130 09 
384 16 
21 05 
169 21 
fil8 99 
n?i 25 

4,791 25 
2,000 00 



1110.868 15 



•888 88 
120 98 

1,288 84 
13 88 

3,868 50 
116 59 
44,845 38 

2,151 28 

144 75 
17,290 00 

2,392 28 
1,288 42 
19 91 
10 GO 
15 98 
448 34 
44 48 
606 23 



873.998 61 



• VroD ApiUl,1901. 



(b) Receipts, 

The receipts from the sales of property, from rents and from other 
sources have been credited as follows : — 
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For FtftNn MMMte 
St,llOL 




rsron BagiatUnf of 

Wwkto 
DMMrtern,1Nl. 


North Metxt>politaii System, — construction, 
Neponset River valley sewer, — construction, 
High-level sewer, — construction. 
North Metro|>oIitan System, — malntenanee. 

South Mf'f ropolitan Systf^m, — niaint«'nance. 
Metropolitan Sewerage Loans Sinking Fund, . 


#6,765 55 

575 CO 
325 02 
10 00 
318 85 


#16,057 r>s 

109 50 
675 00 
325 02 
10 00 
318 85 




174)91 43 


#17,885 90 


(<•) Asfiett. 




* 



The lullowing is an abstract of Uic assets, the more important 
items being given : — 



Office JurnUurc, Jixturea and supplies : — 
2 book cases ; 8 pluu cases ; 37 miscellaneous cases and cabinets ; 137 chairs ; 17 
desks ; S letter-copying presses ; railroad tickets (yalae), #857.96 ; 95 referenoe 

books ; 52 stools ; 85 coal stoves ; 25 tables (office) ; 26 tables (drafting) ; 1 . 
telephone line (private) ; 1 typewriter; stamped envelopes (value), #18.50. 

Engineering and scicnlifrc inslrumenti^ nnd f^ippfir^ : — 

6 drawing hoanl.s ; 1 calculafinc^ instnmiunt; 1 cement-testing machine; 1 cur- 

rent meter 5 9 engineers' lovela; 2 pantographs; 1 photographic outfit; 6 
plRBimeters ; 94 leTelling, measuring and sight rods ; 84 pairs rubber boots ; 
84 scales ; 9 section liners ; 19 straightedges ; 60 topos ; 19 transits. 

Eortu^ veMtiiU, field vuidUaeiy^ etc. : — 

1 horse ; Icart; 1 slcil ; 1 wa;:^on ; 1 road rollt-i- : 2harnr<;srs: 8 bnsh hooks, bill 
hooks, scythes, etc. ; 2 hand carts; 3 iron hand rollers; 5 lawn mowers. 

Machinery, tools and nth'^r appliances ami mpplies : — 

7 adzes; 4 anchors; 7 uiivils; 27 axes and hatchets; 32 barrows; 23 bars, crow 

and others ; 1 blacksmithing outfit ; 1 blasting battery; 59 blocks, all kinds; 
4 blowers ; 10 row boats ; 1 boat, naphtha launch ; 91 boilers; 102 chisels; 4 
carts and cars ; 9 chain hoists ; 5 derricks ; 11 (hillin;:^ machines ; ■") fl^-namos ; 
16 engint'S ; 10;gagt'S; 7 grindstones ; 18 hoes, all kinds; 4 forks, ; o6 ham- 
mers; 7 hoistinf; buckets; 1,695 feet hose, all sizes; 3 indicators; 2 injectors 
and inspirators ; 1 1 jacks ; 1,200 feet ladders ; 8 lathes ; 10 M feet B. M. lum- 
ber; 4 mattocks; 15 mauls; 2 meters, pressure, etc.; 10 oil cabinets and 
tanks; 13 pipe cuttei s : 18 ilie plates, stocks, etc.; 72 picks; 3 plumber's 
furnaces; 14 pumping engines; 25 sieam pumps; 1 centrifugal pump; 6 
diaphragm pumps ; 8 miscellaneous pumps ; 15 rakes ; 1 rock drill ; 84 saws ; 
18 scales, yard, platform, etc. ; 104 shovels, scoops, spades, etc. ; 13 steam 
siphons ; 43 temporary buildings and structures ; 24 tongs ; 24 tool and coal 
boxes, etc.,; 10 trench and other braces; 1 truck; 14 vises; 2 winches; 274 
wrenches; 2,427 feet wrought-iron pipe, all sizes. 

Beal estate connected with works not completed : — 
Land for the Ward Street pumping station, Roxbury ; for the oatfall sewer at 
Nut Island, Boston harbor ; and for other portions of the high-level sewer. 

Com^Mtd works, including real estote cotmscted iHerewith : — 
Pumping stations at Deer Island, East Boston, Charlestown, Somerville and 

Quincy : 82.47 miles of completed sewer; stock yards and buildings at Deer 
Island, East Boston and at Hyde Park, and vacant lots in Winthrop and Chelsea. 
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(d) Liabilities, 
There are liabilities as follows : — 

Unpaid bills, fl8«400 00* 

Due OD monthly pay rolls, Ii086 00 

f 20,286 OO 

Amount* on Mmdhly Eitimatea, ttot due wUU Completion of Oontracta or 

wUU Claims are eetUed, 



NAME 



Amount. 



North Metropolitan Con- 
struction : — 
The Georgo F. Blake Man- 
ufacturing Co. 
Johji Sheehan, 
John Sheehan, . . 
Jones & Meehan, . • 

H. A. Hanscom ft Co., 

H. A. Ilanscom & Co., 

Bruno, Salomonc & Petitti, 

Chas. G Belden & Co., 

Old Colony Const. Co., . 

Mf'tropolitati Con'p- Co., . 
.Newouset Valley S\'tilem: — 
E. W. Everson & do., . 

Thos. J. Koll.'Y, 
High-level sewer : — 

Chas. G. Belden & Co , . 

Chas. G. Belden & Co., . 

Chas. G. Beldon & Co., . 

Chas. G. Belden & Co., . 

Thomas F. Moore, . 

National Contracting Co., . 

National Contracting Co., . 

National Contracting Co., . 

H. P. Nawn, 

National Contracting Co., . 
.J. W. Bustin & Co., . 
Latta & Terry Co., . 
II. P. Nawn, 
K. W. Everson & Co , 
National Contracting Co., . 
E W. & John J. Everson, . 
Ch;ir].'s f.inohan, 
c hai le.s F. l aylor & Co., . 
Jones & Meehan, 
National Contracting Co., 
II. P. Nawn, . 
E. W. ETsrson ft Co., 



Original work, Alewife Brook pump- 
ing station. 
Original work. Sect. 20, , 
Original work, Sect 37, , 
Original work. Sect. 44, . . 
Chelsea and Everett outlets. Sect. 66 
Chelsea and Everett outlets. Sect. 67 
Wakefield branch extension. Sect. 58 
Wakclield branch extension. Sect. 59 
AVakefield branch extension, Sect 60 
Wakefield branch extension, Sect 60, 



Original work. Sect. S5, . 
Brookline branch. Sect. 80, 

^Gct. 47^ • • » • 
Sects. 48, 49, embankmraits. 

Sect, 49, 
Sect. 60, 
Sect. 51, 
Sect. 52, 
Sect. 53, 
Sect. 54, 
Sect. 65, 
Sect. 56, 
Sect. 67, 
Sect. 58, 
Sect. .^9. 
Sect. 62, 
Sect. 63, 
Sect. 66, 
Sect. 70, 
Sect 71, 
Sect. 72, 
Srct. 73, 

Sect. 74, 
Sect. 75, 



•1375 00 

4.50 00 
4,458 18 
82 00 
1,670 98 
1,148 83 
2,584 77 
2,511 57 
1,894 17t 
6,277 as 

50 00 
1,885 16 

671 45 

3,386 21 
8,898 25 
1,096 81 
9379 48 
1,661 39 
747 74 
679 68 
8,.529 94 
13,663 60 
612 03 
125 6S 
884 66 
6,034 77 
12,988 58 
18,543 70 
13,480 48 
4,206 98 
6,121 67 
5,481 82 
4,636 33 
184 50 

1146,531 42 



* lilseellaneoiM earrent bill* of 1901 and thoM eomiug iu from tlmo to Uno aflor Jaantry 1, 190S,bmv« 
sIdcv been paid. 

t Labor aod oltaer elaimt paid by Uie Board czeoed tbto amount. 
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Amottots liETe been agreed upon m the following cases, but the 
deeds haye not yet passed : — 

Heirs of Austin White, $100; William Bogle, $1,250; George 

II. llardwick, $75 ; Jennie M. Kimball, $500. 

On the claiuid ol" the following it is, impossible to state the amounts 
due for land and other damnires, as suits are now pending in the 
courts It/i the tleteruiinatioii i)f the* same : — 

Joseph btoue el ahy Amo?^ Stone d <iL, city of BoHton, Ilenr}' W. 
Hunt et al.j Peter P. Veale, Margaret Noon, Evangelical Lutheran 
Church, William Finneran, Harvard College, Charles L. Flint, 
Jacob Schaifreen, Theodore H. Tyndale, John Sheehan, Mary £, 
Connolly, Maiy Rohan. 

Vm. ADMISSION OF OTHER MI NK IPALITIES INTO THE 
METROPOLITAN WATER DISTRICT. 

In accordance with negotiations which were taking place at the 
end of the preceding year, Stoneham was admitted into the Metro- 
politan Water District on May 23 , 1901. It was agreed between 
the Board and the town that water might be famished to the town 
from a reserToir to be constracted by the Board on Bear Hill at an 
elevation of between 295 and 300 feet above the Boston city base,, 
when fall, and that water shoald be delivered into main pipes of the 
town at the junction of Main and Franklin streets. As the build- 
ing of a reservoir on Bear Hill, the laying of a considerable length 
of laaiii pipe in order to connect with the Stoneham water system, 
and the extra pumping, iiivoh < d the expenditure of a considerable 
sum of iiu)iiey, the payment of $30,000 hy the town was rei^uired. 
These works were so far completed that water was supplied to the 
town on October 21, 1901. 

IX. ADDITIONAL LOANS AND CHANGES OF ASSESSMENTS 
FOR METROPOLITAN WATER WORKS. 

Attention was called, in the report of the Metrojiolitan Wnter 
Board of last year, to tiic necessity of authorizing an additional 
water loan, in order to provide for expenditures which liad not been 
contemplated by the original Metropolitan Water Act. A recom- 
mendation for such loan was made by the Governor in his message 
to the Legislature. The additional appropriation was principaily 
required for the construction of the Weston Aqueduct, and for the- 
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amoiiiit adjudged to be due to the city of Boston on account of the 
taking of iU works. 

An act was acconlingly passed, on June 5, 1901, authorizing a 
Metr(){)olitan Water Loan to an amount not exceeding j|13,000,000, 
in addition to the $27,000,000 previously authorized. 

The attention of the Metropolitan Water District and of the 
Legislature had also been called to the proirisions of the original 
Metropolitan Water Act, by which the annual assessments im(x>8ed 
upon the cities and towns in the District were insufficient for sev- 
eral years to meet the entire cost of maintenance, the interest on 
the loan and the requirements of the sinking fund. The assess^ 
ments began in the year 1898, and, besides the amount of $42,500 
added on account of the preliminary expenditures of the State Board 
of Health, the sum of 1300,000 only was assessed for that year ; and, 
although it was provided that an increase of $200,000 in the amount 
of the assessment should be made in each successive year, the annual 
assessments would be inadequate to meet the total of the annual re- 
quirements for several years, so that, to meet the successive defi- 
ciencies, the amount of the water loan ultimately necessary would 
have to be increased by about $4,000,000. 

Chapter 489 of the Acts of the year 1901 was passed on June 13, 
and provided that the assessment for the current year, and of each 
year thereafter, should be sufficient to meet the annual requirements 
for maintenance, interest and the sinking fund. Although the pas- 
sage of this act increased to a considerable extent the amount of the 
assessment for the year 1901 over that of the preceding year, this 
action will result in a smaller maximum assessment in the future» 
and wisely requires lAie payment of current expenditures by current 
assessments. 

X. MEASURES TO FBEVBKT WASTE AKD EXCESSITE USE 

OP WATER. 

The Board deems it to be its duty to the Metropolitan Water Dis- 
trict apiin to call attention, not only to the larire consumption of 
water, but also to the irrcat increase in consumption occurrini; from 
year to year. The State Board of Health in its report of 1895 
statcil th;it the average daily consumption of water in the Metro- 
politan District for the preceding year was 79,046,000 gallons. In 
that report the State Board estimated that the daily consumption 
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woald, in the jrear 1695, reach 84,000,000 gallons, or 85 gallons 
per Inhabitant, and that the daily consnmption in the year 1900 wotdd 

reach 108,000,000 gallons, or 90 gallons per inhabitant. It was 
estimated that a consuuiption of 100 gallons per inhabitaut. would 
be rtiachod in the year 1920 ; and, iu uuikin«z; its calculations as to 
future needs of the Di-ti i- t, it was estiinatetl that, \vith the con- 
sumption of lOU guiloiis jjer inha)>itant, the .si)urees of bupply then 
recommended would be suthcient until tiie year 1920. The district 
for which the calculation was made embraced not simply the cities 
and towns now in the Distriot, but all the cities and towns within 
the ten-mile limit. 

In the year 1895 the daily consumption in the cities and towns now 
eonstituting the District amounted to 69,188,000 gallons, — a daily 
oonsumption per inhabitant of 92 gallons. In the year 1901 the 
daily consumption of water in the District had reached 104,178,000 
gallons, — a daily consumption of 117 gallons per inhabitant. 

A greater increase tliaa was estimated called for the construction 
of the Weston Aqueduct two or three years prior to the time when 
its need had been anticipated. An increase in the next few years 
corresponding to that which has occuned since the beginning of the 
operations of the Board will compel resort to be had in a ver> lew 
3'ears to additional sources of supply, at a date ten or twelve years 
earlier than had heeii estimated under the calculations made by the 
State Board of Health in the year 1S1>5. , 

It is not necessary to repeat that this increase in consumption 
causes a great increase in the annual expenditures for maintenance 
and operation, and that it hastens the time when great expenditures 
must be incurred for new sources ot supply, new pumping fiidlities, 
new aqueducts, and new mains and other equipments. 

The Board continues of the belief that the annual consumption 
of water in the District is greater than is necessary, and that there 
is considerable waste and misuse of. water. It has during the year 
eontinued to urge many of the municipalities to adopt stricter regu- 
lations in the consumption of water and to make a more rigorous 
enforeeincnt of rules. 

Tlie lioard, acting under the authority grunted to it under section 
10 of the Metropolitan Water Act, which provides that the Board 
may take all proper measures to prevent the improper use or waste 
of water, adopted, on August 2, 1901, the folio wing reguhitions in 
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regard to the use of hand hose and lawn sprinklers^ to be enforced 
throughout the District on and after January 1 , 1902 : — 

The use of water thnragh hand hose on premises where the water sapplj 
is not metered shall be restricted to two boors in each day, such nse to be 
had between the hours of 5 and 8 a.m. and 5 and 8 p.m. 

The hose must be used with a nozzle not exceeding three-sixteenths of 
an inch in diameter, and while so used must be held in the hand of a person 
on the premises of the water taker. 

On premises where the wnUr supply is metered, the above restrictions 
do not &pply» and a lawn sprinkler may be attached to the hose. 

The Bourd also gave notice that the charge for lumd lio.^c used in 
accordance with these regulations would not be less than $4 per 
annum. 

The (lucstion of the prevention of the excesrsive use and waste of 
water was made the subject of conferences between the Board and 
the various water boards and other officials in the District in the 
early pail of the year. The subject, as more especially discussed^ 
was the introduction of water meters to individual water takers* 
There was considerable difference in opinion as to whether the time- 
had come for either compelling or for urging or directly encouraging 
the nse of meters by individual takers ; but there seemed to be a 
general opinion expressed that it would be wise that the water sup- 
plied to the various cities and towns should be measured, and that 
the amc^int of the consumption of water should become an elemeiit 
in fixing, so far as practicable, the annual assessment. 

The Board accordingly caused investigations to be made as to the 
feasibility of deternnning, by meters or otherw ise, the amount of 
water furnished to each city and tow u in the District ; and, althoiiijh 
it was ascertained that the cost of such detonninations would l»o 
considerable, it seemed that such cost would \k- justitied, even if not 
called for uii other grounds, if the different cities and towns could 
thus be given a pecuniary motive for enforcing proper reguhitions 
against waste and excessive use of ^vate^. 

Inasmuch as the Metropolitan Water Act provided that the annual 
assessments upon the cities and towns, other than the city of 
Boston, should be apportioned one-third in proportion to their 
respective valuations and the remaining two-thirds in proportion to 
their respective populations, the Board believed that to substitute 
for the element of population the quantity of water used, so that the 
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asseesment shonld be htmd one-third in propoition to the yalnatlons 

and two4ihird6 in propordon to the quantities of water reapeotiTely 

used, would be a step in tlic direction of checking waste and excea* 
sive use, and would operate iui the benefit of the entire District. 

The Board trusts that the results of the investigations which it has 
begun upou this subject will enable it to make future recommenda- 
tions tending further to cheek unnecessary i-onsumption. 

The inadequacy of the {)resent aqueducts to furnish the quantities 
of water required onder the Lirger oonaomption in perioda of ezoea- 
aiye drafts upon the works may require at times a special eoonomy 
in use until the new Weston Aqueduct ia able to aid the reaooroes 
of the present aqoedncta. 

XI. ELECTROLYSIS AFPECTINa IBON PIPES. 

The Board hn^^ been havin? ^'xtended iiivesti«2:ations ninde as to tbe 
effects ui>on iron pipes of the underground electric curnuits. For 
some years ii^urioua effects have been observed from the action of 
electricity upon water and other pipes. The examinations which 
liave been made are convincing that the electric currents Jfrom the 
street railway systems have already caused serious damage to the 
pipe lines. Thia injury has thus fiu*, in general, been found in pipes 
in the yidnity of the power stations of the street railway systems, 
but it is probable that the injuries exiat in other places, and ea- 
pecially that there has been destructive action taking place at the 
joints of the pipes. 

The injury which has already been caused is of lai^e amount, and, 
if the present conditions continue, they will result in a large de- 
struction of pipes within a very few years. The cost, however, of 
replacing these pipes is but a minimum of the damage which may 
be occasioned. By the sudden breakage of pipcjj, large damage 
may be caused to neighboring property in thickly settled districts, 
and serious couseriuemes may ensue where large portions of the 
District are dependent upon a single line of pipe. 

It would seem that thia electrical action, resulting from the (>]>f'ra- 
tion of electric railways, may be prevented by the use of a double 
trolley system, in which return currents shall be insulated from the 
rails and from the earth. 

The damages which are occasioned are by no means confined to 
the pipes belongmg to the Metropolitan Water and Sewerage Board. 
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The attention of the nalway companies has been from time to 
thne oalled to Ihe matter, but it would seem that efficient and radi- 
cal measures must soon be called for to remedy these di^culties. 

XII. RECOMMENDATIONS FOR LEGISLATION. 

In a preliminary report made to the Legislature (House Docu- 
ment, No. 26) the following recommendations for legislation for the 
current year, under both the water and sewerage acts, were made : — 

Application has been made to the Board lu (hil or two instances that a 
supply of water from the MetropoiiUn System be lurnished to sections of 
a town that is embraced within the ten-mile limit prescribed by the Metro- 
politan Water Act (chapter 488 of the Acts of the year 1895), which are 
not reached by the water pipe system that supplies the larger portion of the 
town. If a town is within the ten-mile limit, the act provides that the 
Board shall admit the town, on its application, into the District, and fur- 
nish it water ; or shall fbmlsh water to any water company owning the 
water pipe system in the town, on sneh company assnming the assessments 
of the town, if any, and such payment of money as the Board may deter- 
mine. The act does not contemplate the existence of two or more water 
companies or systems supplying water to different sections of a town. 
Were such town without the ten-mile limit, the Board might under the act 
furnish any such section with water, upon such payment of money as the 
Board might determine. Recommendation is made that the aet be so 
amended tiiat the Board may furnish water to a water company in a town 
within the ten-mile limit, but not : Iniitted into the District, which owns 
the water pipe system of a section of a town, on the water company paying 
such sum of money as the Board may determine, such sum to exceed in any 
case the proper proportion of the entire assessment which would be imposed 
upon the town were it a part of the Metropolitan Wntcr District. 

Ry the various acts under wliich the Metropolitan Sewerage Commis- 
sioners were authorized to construct the different systems of sewerage, 
different points of time were fixed nt which the taking of lands for sewer 
purposes should take effect. It would seem, though not without some 
doubt, that, at the time of the consolidation of the conunission with the 
Metropolitan Water Board, the statutes provided that the takings of lands 
for tlic sewerage works should take effect on the passage by the Board of 
the order for the taking ; on the other hand, the Metropolitan Water Act 
provided that all takings of lands for water works should take effect upon 
the recording of the instrument of taking in the registry of deeds. It is 
manifestly desirable tliat no doubt should exist as to the time when the 
takings become effective, and that the same rule should apply to all takings 
of laud by the consolidated Board ; and the Board recommends the passage 
of an act to this effect. 
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Xm. FUTURE WORK. 

T^pon both the water and soweni^'o works a lariro amouot of con- 
struction work will be re(|uire<l durinL' the coming year. 

The Btrippiug and removal of soil from the Wacliusett licbervoir 
will bo continued a« rapidly as during the last year; the work upon 
the Wachusett Dam and Weston Aqueduct, which has been well 
begun, will be prosecuted with larger forces ; oonsiderablc lines of 
main pipe will be laid in order to oonyey water from the Weston 
Aqoedact into the District, and to complete a second connection 
between CShestnnt Hill B^ervoir and Spot Pond; the excavation 
and improvement of the Began Brook Meadow in Lake Cochitnate 
will require vigorons efforts for its completion within the time 
limited ; and there will be need of a large amount of constmotion 
work in the relocation of the Central Massachusetts Railroad, an 
imderiakiiig which will have to be well advanced toward completion 
during the year. 

The construction of the hiirh-level sewer in the South Metro j)oli tan 
System, which has likewise been well advanced, will call for more 
sewerage work than in any )>revious year, and involve the dilhcult 
operations of laying submarine pipes for the outlet off JS^ut Island ; 
a new pumping station at Ward Street in Bozbary must be begun, 
and engines and other equipment for its operation must be supplied. 

The report of the CShief Engineer, relating to the Metropolitan 
Water Works, and the report of the Engineer of the Metropolitan 
Sewerage Works, are herewith submitted. 

Respectfollj submitted* 

WENRY H. SPBAGUE. 
HENRY P. WALCOTT. 
JAMES A. BAILET, Jb. 
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££PO£I OF THE CHIEF ENQmEEfi. 



To the Metropolitan Water and Sewerage Board. 

Gentlemen : — The following is a report of the operations of the 
Engiiieering Despartinent of the Metropolitan Water Works for the 
year endiDg December 31, 1901« 

Organization. 

The general organization of the Engineering Department remains 
the same ns last year. The list of engineers reporting directly to 
the Chief Engineer is as follows : — 

Dextsr Bbackett, . . EnginGer^ Distribution Department. 

Dbshokd FitsGbiuld, . Engimuir^ Sudbury DepartmemL 

TkOKAS F. RiCB&iiDSOir, . ^nginmr^ Jkm and Aguedua Departnunt, • 

Hiram A. Miller, . . Enginttr, Reservoir Department. 

Horace Ropk?, . , , Engineer, Wf.^ion A^jrieduct Depetrtment* 

Alfred D. Fulnn, . . Principal Office AtsistatU, 

John N. Fbrgdson, . . Office AssistanL 

Joseph P. Davis, A. Eteley and Hiram F, Mills have continued 
^ as consulting engineers. 

John W. Lynch has continued in direct charge of the pumping 
stations at Chestnut Hill, and in general charge of the mechanical 

work at all other pumping stations of the Distribution Department. 

Charles E. Haberstroh Lias continued as assisjtant superintendent 
in the Sudbury Department, in immediate charge of the storage 
reservoirs and other works on the Sudbury and Gochituate water- 
sheds and of the Sudbur}' and Cochituate aqueducts. 

George E. Wilde has continued as assistant superintendent in the 
Distribution Department, in immediate charge of the maintenance 
and operation of the pipe lines and other works within the Metro* 
politan District, with the exception of the pumping stations, and is 
also engaged ^t times upon the work of construction. 

At the beginning of the year the engineering force, including both 
those engaged upon the construction and maintenance of the works, 
numbered 159, and at the end of the year 158 ; and during the year 
fluctuated from a minimum of 147, in Uie spring, to a maximum of 
190, in August. 



Digitized by Google 



No. 57.] 



AND S£W£BAG£ BOABD 



69 



In addition to the engineering force, which inchidodthe engineers 
engaged upon the inspection of the work, other inspectors have been 
employed upon masonry, earthwork and pipe laying. The maximum 
nwnber so employed at any one time during the year was 12. 

Gbmgs of men under the immediate direction of foremen and under 
the general direction of the engineers haye been employed fiK>m time 
to time to do minor work, the more important items of which are 
improTements at Lake Oochitoate, pieliminaiy work at the Weston 
Beservoir, repairs at the Waban Hill Besenroirin Newton, and pipe 
laying in the Metropolitan Water District. There has also been a 
maintenance force, averaging 185, employed at the pumping stations 
and in connection with the maintenance of reservoirs, aqueducts, 
pipe lines, swamp ditches and other works. ^ 

FosoB EmpijOtkd on Wobss. 

The force employed uj)on the works in 1901 was coiisi»ieral)ly 
larger than IIk force employed in 1900, owing to the increased 
amount of contract work. 

The largest force employed upon the works at any one time duhng 
the year was in the latter part of August, as follows : — 





Mm. 


Hones. 


Contraeton* f oree : — 

Reservoir Department, 

Dam and Aqueduct Department, 
WastonAqoednot Department,. * . • 

Day-lubor force, oonstrucUon, .... 
Engineering foroe,inoliiding eniiinear inspeeton 

and those engaged upon maintenance, 
Inspectors not engineers, ..... 
Mai&tMMnoe fDvoe, not indading dvil engioeera. 


1.9M 
SIS 
819 

Ul 

S,668 

40 

188 
10 
SOS 

8,109 


163 

16 
118 

80 

S22 

2 

824 



Abaanokmbnt of Befobt. 

In continuing this report, It is the purpose to separate the work 
charged to the construction account from that diarged to the main- 
tenance account ; but, as the work of construction and maintenance 

is supervised by the same principal engineers, and in very many 
cases the assistants are engaged upon both classes of work, it is not 
feasible to make a complete separation. 



oiyui^uo uy Google 



70 



JMETROPOLITAN WATEK 



[Pub. Doc, 



COiJSTRUCTION. 

Contracts. 

A detailed statement of the contracts made and pending during 
the year is given in Appendix No. 1. The following statement 
gives a summary of all the formal contracts charged to construction 
from the beginning of the work to the end of 1901 ; — 



lOBHOV OF ITOBKc 

— * ■ 


Mamber of 
OanliMlk 


ApproxltOAU 




34 


18,880348 M 


WaehiMett Aqaedaofc and Clinton sewerage, . « • 


SO 


1,5 16.289 67 




3 


1.689,406 ^ 

• 


• 

Sudbury Reserv^oir, contracts assumed from Uie citjr of 


11 


688,880 54 


Sodbniy Department, reservoir, filter-beds, pipe lines 
and improvpment of Lake Cochituate, contracts made 
by Metrupoliiaa Water and Sewerage Board, . 


21 


909,850 72 




U 


1316,139 80 


DiBtribnlioD Department. InelndinK pipes. Tdves and 
special eastings pnrdbased for otoffir aepartmeDts, 


188 


4,tl7.U7 76 




m 


112,802.168 00 



Nnmber of ooatraots made In 1901, 86 

Number of contracts completed in 1901, ........ 11 

Total nnmber of cootraots made to December 81, 1901, 881 

Amount of contnit'ts inado and assun>pr1 in 1896, including only the 
uncompleted portions of contracts assumed from the city of 

Boston, 13,893,934 81 

Amoont of contracts made in 1897, . 1,8713^ 64 

Amount of contracts made in 1898 748^48 76 

Amomit of contracts made in 1899 (approximate),. . . . 2,398,41147 

Amount of coiitfuets made in ( approximate), . • , . . 1,761,176 10 

Amount of contracts made in 1^01 (approximate), .... 2,742,926 73 



f 12.802,158 00 
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Amouul uf coQtracU couipluteil lo DeceuiUtir 31, 1900, • . . f 6362,99 1 67 
Amount ot ooatnots oompletod in IMl, 791,d06 7S 

AmoQiit of S6 oootnols mioonipleted Deoember SI, 1901 (approxl- 
mote), 5.6.'>o.n50 61 

•IS,ai4,l68 00 

Deduct for work done on 11 Sadbarj Beterroir oontraota bj dty 
of Boston, 612,000 00 

#12^,168 00 

Yalno of woik done by oontnct to December 81, 1896, • . |2,0614>10 88 
Talne of work done bj oontraot from Jaaiury 1, 1897, to Deoember 

31,1897, 2,647^88 

Value r f work done hw oontraot from Jaouary l, 1898, to Deoember 

31, 1898, . . r 708,U1 71 

Value of work done by contract from January 1, 1899, to December 

81. 1899, 1.206.791 72 

Yalne of work done by oontnust lh>m Jannary 1* 1900, to Deeember 

31. 1900, 927/MI4 80 

Value of work done by contract firom Jmoary 1, 1901, to Deoember 

31,1901 1.067,540 70 

•8,^18,482 84 

Value 01 work reciaining to be iloiie on 26 uucompleted contracts 
December 31. 1901 (approximate). 4,188,675 16 

112.802.158 00 

Id the case of all oontnusts completed up to the present time final 
settlements have been made without any legal controversy, and 
there have been no strikes of employes which went beyond an in- 
cipient stage or lasted more than two or three days. 



KJESERVOIR DEPARTMENT. 
HiRAH A. Miller, Department Engineer. 
The oiganization of the engineering force has been substantially 
the same as during the previous year. Alexander E. Kasti, division 
engineer, in charge of the work at the North Dike, was on Jane 10, 
1901, transferred to the Dam and Aqueduct Department, to take 
charge of surveys for the relocation of the Central Massachusetts 
Bailroad ; and Harry J. Morrison, assistant engineer, at the head 
of the engineering force at West Boylston, was promoted to the 
vacancy caused by this transfer. Charles E. Wells, division en- 
gineer, haa continued in charge of the inspection of the removal of 
soil from the Wachusett Reservoir and the Rupervision of the con- 
tractors on tliat work. Charles A. Bowman, division engineer, has 
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con ti nurd in charsre of the force reports, measurements, estimates and 
miscellaneouB engineering work connected with the removal of soil. 
Moses J. Look, assistant engineer, had charge of preliminary investi- 
gatioDs, road construction and miscellaneous work, and on the pro- 
motion of Mr. Morrison was advanced to the place lefl vacant by him. 

H. B. Wason, an engineer engaged on the inspection of the re- 
moval of soil from the reservoir, was stricken with typhoid fever on 
October 19, and died at the Clinton Hospital on October 28. This 
was the second year of his connection with the department. He 
showed unusnal faithfhlness and ability in the performance of the 
work entrusted to him. 

The total eiigliicering force in this department has varied from 47 . 
to 68. 

The main oflSce of this departuieiit is in Clinton. Three branch 
offices, one near the North Dike, in Clinton, one at Sawyer's Mills 
and the other at "West Boylston, have i)een continued throughout 
the year ; and another one was established in the easterly part of 
West Boylston, in May, for one of the engineering parties engaged 
upon the removal pf soil from the Wachusett Beservoir. 

North Dike. * 

Work upon the North Dike has been in progress during the year 
under the contractors Nawn & Brock, Long & Little and the Newell 
& Snowling Construction Company. 

The work done by each will be described more fully under the 
head of contracts. The total amount of work done during the year, 
with the total amount to date, is ^ven in the following table : — 





To December 
31, 1900. 


For th« Year 
1901. 


ToUl to 
December 
81, 1901. 


Soil and eftrth excftvated from vatAn cat-off 

trench (cubic yards), 

Soil and earth excavated from secondary cut- 
off trench Tcubic yards), .... 

Sheet piling ariven (linear feet), . 

Surface of rock Tincovered and treated at bot- 
. torn oi main cut-oil trench (square feet), 

Soil from reservoir deposited in cat«off treiushes 
and in the dike (cul)ic yards"), 

Earth and gravel taken from borrow pits and 
depositeain the dike (onbio yards)* . 

£arth excavation for the con-^t ruction of a 
small dike in Coachlace I'oiid (cubic yards). 

Drain pipe laid at toe of the westerly portion 
of the dike (linear feet), .... 


499jBfi6 

42.088 
6^45 

77,260 

2,110,854 

42,?S6 

19,172 

7,088 


1,308,486 
55,680 


499,356 

49,088 
5,945 

77,250 

8,418,889 

98,855 

19.172 

7,088 
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The present condition of the dike, relative to its completion, is as 
follows : The excavation of the main and seeoiidary cut-off trenches, 
the tilling with soil of the sccuudaty cut-off trench and the driving 
of the sheet piling, had been completed at the beginning of 1901. 
The filling of the main cut-oil ti onch with soil has continnod during 
the year, and is subatantiuli y eumpleted. Of the soil tilliiii:% which 
constitutes the principal part of the dike, 3,418,839 cubic yards 
iia?e been deponted, which is 64 per cent, of the total amount re- 
quired, as at present estimated. 

Work lias continued on the embankment of earth and gravel on the 
water side of the dike. The total amount deposited to the end of 
the year was 98,355 cubic yards. 

The westerly portion of the dike, for a distance of 1,S00 feet at its 
easterly end, was completed ready for the slope paving in October, 
Mid accepted from the contractor under the terms of the contract. 

The consolidation of the soil placed in the dike is accomplished 
by saturating it with water. This work, which is done by a day- 
labor force, was in progress at the beginning of the year, and was 
eontinued until March IG, while the contract work was suspended. 
On November 14 a pump was located on the northerly shore of 
Sandy Pond, and pipes were laid from the }Hiinp to the dike tor tlie 
purpose of continuing the saturation during liie winter. The inimp 
was started on December 11 and was kept in operation until the end 
of the year, most of the time day and night. Other day-labor work 
consisted of sowing grass seed on a finished ])ortion of the dike, 
removing the buildings at the dike, cutting and burning weeds and 
digging test pits. , 

The maximum day-labor force employed at the dike was 27 men 
and 5 horses, for the week ending December 28, 1901. 

KKI.OrATION AND C0N.STKUCTION OF ROADS. 

Consideral)Ie pro<:iess has been made on surveys and studies lor 
the relocation of roads at the upper end of the reservoir, to take the 
place of those to be discontinued, but no contracts for road con- 
atruction have been made during the year. 

The determination of the location of a new road across the reser- 
Yoir in West Boylston, connecting Worcester Street on the southerly 
side with Sterling and Iiancaster streets on the northerly side, was 
made by the Board and was agreed to by the county commissioners 
of Worcester County on Norember 19, 1901. 
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The pftYing of ibe water ohannek along Boylston Street in Clin- 
ton and Boj^lston, along the Shrewsbury Road in Boylston and West 
Boyliston, iiiul along the new voud iVom Clinton to West Boylston, 
in Sterling, where* this paving is witiiia or near the reservoir, ha* 
been maintained. 

The soli used ior dressing the slope of the embankment of Boyls- 
ton Street, opposite Oak Street, slid from a portion of the embank- 
ment during the heavy rain of April 7. The embankment was 
drained by digging trenches in the clayey material and filling tliem 
with small stones before the soil was replaced. 

The highway bridge in West Boylston, over the canal leading 
from the liver to the Clarendon Mills, was repaired. 

Some clearing and other preHininary work was done preparatoiy 
to the oonstrnotion of the highway on the northerly side of the reset- 
Yoir across the dike. 

Seyerat old roads in Boylston and West Boylston were discon* 
tinned as highways by the Board on Jnne 1, 1901, so that they are 
no longer maintained by the towns in which they are situated. It 
is, however, necessary to keep them in condition for travel while the 
work is in progress, and many repairs have been necessary ; some 
of these have l>een made by the contractors and some by the day- 
labor forces of the Board. 

The maximum day-labor force employed in connection with the 
work upon the roads was 30 men and 10 horses, for the week end- 
ing May 25, 1901. 

Considerable work has been done by the engineers in making 
plans for the location and construction of new roads toward the 
npper end of the reservoir and for the discontinnanoe of roads in 
other portions of the reservoir. 

Bbmoyal of Soil. 

Work npon tiie removal of soil from the reservoir has been in 

progress by the contractors already mentioned under the heading 
*' Korth Dike." 

A laige contract for removing the soil required for comi)Ieting 
the westerly portion of the dike has been made. This will be 
described nmn inlly under the head of contracts. 

The total amount of soil removed and to be removed from the 
Waohusett Reservoir is at present estimated to be about 6,900,000 
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cubic yards, fioui approxmuittly 4,200 acres. Of this, the total 
amount removed from the reservoir in previuus year?* was 2,278,723 
cubic yards, from acres: in 1901, 1,309,925 cubic yards were 

reiuovod, from ToS ai res ; making a total from the beirinning of 
work to till! end of H>01 of 3,588,648 cubic yards, or 52 per cent, 
of the total, as at present estimated, removed from 2,11 G acres. Of 
the soil remaioing, the remoyal of more than one-half is provided 
for nnder existing contracts. 

Of tlie soil removed to the end of the year 1901, 167,389 cubic 
yards were used for road embankments, 2,420 cubic yards for 
shallow*flowage areas, and 3,418,889 cubic yftrds have been nsed in 
the dike. There have been 40,885 cable yards of earth used to 
cover deep mack to the depth of about 1 foot ; this amount, added 
to the 9,008 cubic yards used for the same purpose during the pre- 
tIous year, gives a total of 49,893 cubic yards. 

During the year, with the exception of a small portion which has 
been loaded into diinip larts and hauled directly to the dike, the 
soil excavated has l>een loaded into cars, or hrst loaded into carts 
and then dumped into cars at the dunipinir platforms. A very large 
part of tlie soil loaded into cars has been hauled directly to the dike, 
by locomotives, over the main imc of double track which pa-st s near 
the South Clinton station. A considerable portion, however, has 
been hauled hy locomotives to the foot of two inclines, and there 
hauled by stationary engines to the top of the bluff, to be again 
hauled by locomotives at a higher level to the dike. One of these 
inclines was situated on the northerly side of the river, about mid* 
way between the South Clinton station and Sawyer's Mills; the 
other, near the old West Boylston Boad, a short distance west of 
Sawyer's Mills. During the early part of the year some soil was 
transported over a railway extending from the river, at the Oz* 
bow,** to the dike, east of Coachlace Pond. 

The plant employed in this work toward the end of the season, 
exclusive of horses and carts, included 27.3 miles of 3-foot-gago 
track, 25 8 to 1^5 Ion locomotives, 720 cur^s, 1% to o»bic yards* 
capacity, 1 70-horse-power hoisting engine and 1 oU-iiorbc-power 
hoislinic engine. 

A day-labor force under the direction of the engiueeriiiir force 
performed the following work : The water in (Jakdale mill-)M)ud was 
lowered, the gate repaired, and drainage ditches were dug where 
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• needed in the bottom of the pond. The gates and dam at the Claren- 
don Mills have also been cared for, and the drainage ditches along 
the margin of the reservoir have been niaintained. About 115 acres 
of the reservoir site, inchidinjr a strip 50 feet wide along the shore, 
have been cleared. The siuall trees and shrubs that have spninjr up 
on the area from which the soil has been removed have been pulled 
or grubbed, and th« bmah has been mowed on the 50-foot strip along 
the shore of the reeerroir where it had previously been cleared. 

The maximum force employed on such work was 35 men and 1 
faorse, for the week ending July 20, 1901. 

In addition to the eifgineering work oonnected with the estimates 
and inspection of the removal of soil, the following work has been 
done : For the gmdanoe of tiie inspectors, the organic matter in 594 
aamples of soil has been detennined, as well as the rate of filtiation 
through 20 samples. The limit of area from which soil is to be re- 
moved along the mai^n of the reservoir has been staked out for 7.9 
miles. Preliminary estimates of cost, plans, specifications and con- 
tract drawings were made for Contract No. 210. Topographical 
surveys and plans have been made of HI acres of shallow fiowage and 
steep slopes aloiiL' the margins ot liie reservoir, and many cross- 
sections have been taken and plotted. The proper treatment of the 
ehallow flowage and steep slopes has been studied. There have been 
191 construction benches established. 

» 

CoNTBACTii, WaCHUSETX ReSEBVOIB. 

O&rUraet 166, JVaum d Brock, 

SxeawUing Soil from Beetwn B vf ikt WodwutU Beterwrir and building the 
. Eatterly PvrHon cf Me Korth Dike, Bo^Men, CHniou and Wett BoyUlon. 

On Jane 13, 1899, a contract was made with Nawn & Brock for 
completing the easterly portion of the North Dike, with the excep- 
tion of the slope paving. The material for this purpose, with the 

exception of comparatively small amounts of sand and gravel, was to 
be obtained by removinuf the soil from some 1,700 acres known as 
Section 6 of the Wachusett Keservoir. By far the greater part of 
this section is located west of the South Clinton station and south 
of the Central Massachusetts Railroad. There is, however, a large 
^ area included in the section north and east of the South Clinton 
station, and a small area, comprising the bed of Coachlace Pond, 
south of the dike. The last^mentioned areas were sublet in 1899, 
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bat the saboontnot was terminiited on August SO* 1901, and tiie 
work was oontinoed by the principal contractors. 

Before beginning the removal of soil in the .s|)rinL^ the subcon- 
tractors? laid tracks upon which the soil could be hauled by locomo- 
tives to the dike, and all of the soil removed by them hauled 
over this railway iustead of up the incline used the previ<niH year; 
c»tli( rwise there was no material chanjj:e in the method of doing the 
work up to the time when the work was taken under the control oi 
the prinoipal contractors. 

The principal contractors bare proseeoted their work durin<r the 
year in sabstantially the same manner as formerly, hauling the soil 
from all areas up their doable-traok railway to the dike. On the in- 
tervale and other low and comparatiTely level areas, where it has 
been praetioable to do so, the oontraetors have loaded the soil directly 
into cars, throwing the track as tiie work progressed. On other 
portions of the work, where this method was impracticable, it was 
hattled to damping platforms and there dumped into oars. The soil 
has been deposited in the easterly portion of the dike. 

The total number of carloads hauled diiriiii; the vear from tlie 
area south uf the Central Massachusetts iuiilroad has been 227,047^ 
amounting to 750,744 cubic yards ; this, with the 325,598 carloads 
hauled during the prcviouo years, amounting to 1,120,719 cubic 
yards, makes a total of 553,545 carloads, amounting to 1,877,463 
cubic yards. 

The total number of carloads hauled during the year from the 
area north of the Central Massachusetts Railroad has been 69,468, 
amounting to 205,664 cubic yards; this, with the 42,045 carloads 
hauled during the previous years, amounting to 98,520 cubic yards, 
makes a total of 111,513 carloads, amounting to 304,184 cubic 
yards. 

Earth, consisting of either sand or gravel, has been deposited as 
needed to construct an embankment on the water side of the dike, 
with a thick gravel fadng on the water slope ; also to complete 

the secondary embankment which forms a part of the dike farther 

to the nurtii. There have been 28,344 cubic yards of earth and 
356 cubic yards of gravel used for tliis pur})ose during the year, 
which, added to lG,90fi cubic yards of eartli and 780 cubic yards 
of gravel used in previous years, make totals at the end of the year 
of 45,250 and 1,136 cuhic yards, respectively. 
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There have been 1,575 oubic yards of earth deposited as a oover- 
ing over maok which was so deep that it was deemed inadvisable to 
excavate it; this amoant, added to the 167 cnbio yards used for a 

similar purpose in previous years, makes a total of 1,742 cubic 
yards. 

The plant used hy tlie principal coji tractors after they nssumed 
the entire work included 18 8 to 16 ton iuconiotivcji, .')00 81^ 
cubic yard dump cars, 20 1.7 cubic yard dump cars aod 20.6 miles 
of 3-fopt-gage track. 

The total amount of work done under this contract has been : — 





To r>ecember 
81, 1900. 


For the Year 
1901. 


ToUl to 
December 
81, 1901. 


Clearing and grubliiiig (acres), . , , 
Soil exeaviitlOB (cuVnc yards), • - . 
Earth excavation (cubic yards), . * . 
Gravel excavation (cubic yards), . * 


351 
1,949,646 
17,801 
780 


272 
967,108 

29,919 
S66 


623 
2,206,e68 
47,120 
1,136 



The niaxiimitn force employed was 980 uieu aud 108 horses, for 
the week ending August 17, 1901. 



Contract 183^ Long it Little, 

B«eav<Uing Soil from Section 7 of the WachuseU Beservoir, and building a Part 
of the, Westerly Portion of the North Dike^ Clinton and Boylston. 

This contract was made on December 12, 1899, and called for the 
excavation of soil from about 313 acres of the Wachusett Reservoir 
■site, known as Section 7, embracing the Intervale north of the Cen- 
tral Massachusetts Bailroadi the steep slopes on the northerly side 
of the intervale between South Clinton and Sawyer's Mills, the in- 
tervale and slopes on both sides of Cunninghun's Brook, and a 
portion of the Catholic Cemetery in Clinton. The contract also 
provides for the completion, with the exception of the slope paving, 
of the northeasterly 2,400 feet of the westerly portion of the Nordi 
Dike, the completion of the main embankment of sand and jsnravel, 
and the partial coueJtruction of the soil embaukuient for an additional 
1,700 feet. 

The entire work l)etween South Clinton and Sawyer's ISIills has 
been completed, and the use of the incline aud hoisting engine for 
hauling the soil to the top of the bluff, midway between South Cliu- 
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ton and Sawyei^s Mills, has been abandoned. Of the nortbeaatcrly 
part of the dike, 1,300 feet haye been completed. 

The plant employed, exclusive of horses and carts, has included 
1 50-horse-power hoistinL^ t nsirinc, 4 12 to 15 ton locomotives, 100 
2Y2 cubic yard dump cars and 3.1 miU-n uf 3-foot-gago track. 

The soil along Cunningluun iiruok and in the Catholic Cemetery 
has been removed jinrtly by the car plant and partly by a force 
■vvorkin^r with dunij) carts. On this section no soil ^ins been iiaulud 
tu dumping platforms and dumped into cars, as the carts have trans- 
ported the soil directly to the dike, except a small amount which has 
been loaded into carts and dumped along the sides of the track and 
eabsequently reabovelled into cara. On tbe steep slopes between 
South Clinton and Sawyer's Mills wooden chutes or troughs lined 
with sheet iron were nsed, the laborers shovelling tiie soil directly 
into the ohntee, where it woald slide to the track at the bottom of 
the slope. 

Baring the year the car plant has removed 74,266 carloads of soil, 
containing 205,543 cubic yards; during the previons year 63,563 
carloads, containing 176,587 cubic yards ; making a total at the end 
of 1901 of 137,829 carloads, containing 382,130 cubic yards of soil. 

There have been 28,710 cubic yards of earth used to cover deep 
timck during the year, and 1,700 cuibic yards in tbe previous year, 
making a total at the end of \\H)l of HO, 110 cnhic yards. A small 
4iinouut of gravel for facing tlie dike was excavated from a pit south 
of the cemetery ridge, but, as the gravel proved unsatisfactory, a 
new pit was opened between Sandy Pond and the cemetery. Most 
•of this gravel was taken to the dike with trains. 

The total amount of work done under this contract has been : — 







VarltoTMr 

im. 


*roui to 
0«c«ail>tr 

a.nQi. 


01 paring and grubbing (acres), . • 


46 


90 


136 


Soil excavaUon (cubic yards), . . , 


8S7,679 


2,'')2,264 


479,943 


Earth excavation (onbio yards). 


1,864 


28,710 


80,674 


Gravel ezoavsttoa (oaUc yupds), . > . 




2»JM0 


S7«686 



The maximum force emjiloyed was 308 meu and 49 horses, for 
the week ending May 18, 1901. 
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OotUrad 210, Newdi S Snawlmff Oonstrudum Company, 

Excav<Uing Soil from Section 8 of the WaehuseU Reservoir, and building a Part 
of the WtateHy BtrUon of the Kerth Me, CUkUon and aurling. 

On August 1, 1901, a contract was made with the Newell & 
Snowling Construction Compuiiy for removing soil from Section 8- 
to complete the westerly portion of the North Dike. This contract 
called for the removal of a sufficient amount of soil to complete the 
weaterly portion of the North Dike, estimated to be 935,000 rubic 
yards. The area from which the soil was to be removed eml)raced 
about 550 acres, of which 410 acres required clearing and grubbing^ 
and included* all the territoiy nortii of the river below Sawyer'^ 
MillSy not inoiuded in previous contracts, and a considerable tract 
at and above Sawyer's Mills north of the Central Masaachusetts 
Bailroad. The contract also provided for the excavation of aboat 
77,000 cabic yards of earth and gravel for the completion of the 
embankment along the water slope of the dike, and for covering 
deep mack which it was not considered desirable to remove. 

Work under this contract was commenced on August 5. The 
material nearest the dike is hauled to the dike in carts, and that 
from a greater distance in cars. Most of the material removed iu 
cars has been taken from the iutcrvulc above Sawyer's Mills, where 
it is loaded directly into the cars, hauled by a locomotive to the foot 
of an incline having a grade of ten per cent, near the West Boyls- 
ton Koad above Sawyer's Mills, thence hauled up the incline by a 
stationary hoisting engine, and from the top of the incline to the 
dike by locomotives. 

The operation of the railway and car plant was begun October 16, 
and between that date and the end of the year 15,830 carloads, equal 
to 5 1 , 747 cubic yards, of soil were hauled to the dike. The car plant 
consists of 3 12-ton locomotives, 100 3 .cnMc yard dump cars, 1 
70-horse-power hoisting engine and 3.3 miles of 3-foot-gage track. 

The total amount of work done under this contract has been : — 

Clearing and grubbing (acres), , . 54 

Soil excavation (cubic yards), ..•.».. 100,553 
£arth ezcETation (cttbio yards), . • • . * » 10,600 

The maximum force employed was 169 men and 33 horses, for 
the week ending l^ovember 9, 1901. 
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Land Surveys. 

|l Surveys have been mttde of the portion of Sterliiitc west of the 
Stillwater River, referred to in chapter 445 of the Acts of the year 
1897, also a plan of this land on a scale of 500 feet to an inch. 
Considerable additional work has been done in revising real estate 
plans, setting stone monuments and preparing plans for the ase ot 
the Attorney-General in land snits. 

Real Estate, Cake and Disposal. 
Rents have been collected on houses in the possession of the 
Board, and n considerable quantity of land products have .been sold. 
Fences and stone walls have been built and repaired. Trees and 
bushes huve been cleared for .'^4,000 linear feet along the nuugins 
of the land purchased by the Board for a fire guard ; interior cart 
roads 15 feet vide have been out out for 21,150 linear feet; and the 
brush has been mowed on the fire guards and cart roads previously 
cleared. During periods of drought, watchmen have patrolled the 
land to guard against fires. There have been 123 acres of woods 
and brush thinned for the improvement of the existing growth. 
The necessary clearing has been done on 103 acres, preparatory to 
tree planting the coming spring; 11^ acres have been cleared and 
grubbed for extending the nurseries on the south side of the reser- 
voir ; making the total area of tree nurseries under cultivation 
about 5 acres, on 2 acres of which white pine scm d-, have been 
planted darin<^ the year. Those nurseries contained at the end of 
the year approximately the following : — 

White pines from seeds planted in 1898, 100,000 

White pines from seeds planted in 1899, 70,000 

White pines from seeds planted in 1901, 615/XX> 

Total, . 686,000 

In West Boylston 53 dwellings, 14 barns, 2 mills, 1 hotel and 1 
hall, making a total of 71 buildings, have been torn down or re- 
moved during the year ; this makes a total of 150 to the end of the 
year. Considerable work has been done in repairing buildings 
whidi it is desirable to retain. 
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Sanitaby Insfeotion. 

The site of the Wachusett Reservoir has been carefully cared for 
by the sanitary and medical inspectors durin«^ tlic yoar. The gen- 
eral health of the public residing on the Wachusett watershed and 
of the laborers within tlie bite of the reservoir has 1m ott good. 
There have been only a few eases of contagions diseases ; of these, 
only 11 have been typhoid fever, 2 of these proving fatal. The 
cases were distributed as follows: 2 in Princeton, 2 in Sterling, 1 
in Holden, 5 ia Boylston and 1 in Clinton. Of these, the 2 in 
Princeton were imported oases. In West Boylston 8 cases of direct 
or indirect poUntlon of the water supply from house drainage have 
been reime'died. On the watershed above Oakdale 5 cases of pollution 
from &ctory wastes and 5 from privy wastes have been corrected. 

The board of health of the town of Holden has required the 
shoddy manufiusturers to collect and burn up the waste rags and 
other refrise around their mills. 

At four of the summer hotels in Holden and Princeton cesspools 
have been dug and the house drainage diverted into them. Twelve 
cesspools have been built at houses owned by the board. 

The owner of two ihreo-tenement houses in Boylston, built upon 
the watershed siuco the taking of the water of the river, failed to 
comply with the rules and regulations of the State l^oard of Health 
with regard to the discharge of house drainage where it would tend 
to pollute the water supply, and was brought into court and ordered 
by the judge to change his method of disposing of the house wastes 
so that they would not contaminate the supply. He has complied 
with the order by the oonstruction of a cemented oesspool, which 
will, however, require frequent emptying. 

The watershed of the river above Clinton has been divided into 
13 districts by following the natural drainage lines of the brooks. 
From information already collected by the Board, supplemented by 
the new Worcester County atlas, a plan of each district has been 
drawn, showing the roads, brooks and houses. A field inspection 
to check these plans and to gather statistics in regard to })opulation, 
sources of pollution and other similar information, is in ])r()gress. 
This inspection ha4^ been completed on the French Brook and Muddy 
Brook districts. The French Brook district contains a population 
of 380 people, with 7G horstvs and 270 head of cattle ; INIuddy Brook 
district, 123 people, with 41 horses and 215 head of cattle. 
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Removal or Bodies from St. John's Oathouc Cemetery. 

As tbo work of excavating progi^essed at the cemetery, 30 juldi- 
tional iKxiies were jduiul, and upon nolilkation t*hey were rt'iiioved 
by representatives of the Cemetery Association. Tlua makes ft total 
of 3,872 bodies remoTed from the cemetery. 

Enoineebino. 

In addition to the engineering work already enamerated and that 

necessarily connected with the contract and day-labor work in prog- 
ress, the engineering foree of the lieservoir Depurtment hiin per- 
formed the followins^ work t IjeM-ls of the ground at the Wachusett 
Reservoir, taken after the eotni)letion of the excavation, have been 
entered on the record f^heets, and contour lines liavc been drawn 
covering an area of ul)out 770 acres, making the total area of these 
final records at the end of the year 1)20 acres; measurements have 
been made from these sheets ooYeriug an area of 530 acres, for the 
fmrpose of determining the capacity of the reservoir; sarveya, 
plans, estimates and orosa-Bectiona of proposed railroad changes at 
Oakdale have been made; gage readinga have been taken at the 
storage reaerroira on the Waohnsett watershed on the lat and 15th 
of each month, and the storage at each date has been oompnted. 
Many tables and aohednlea have been prepared for the hearings 
before oommitteea of the Legialatnre and before the apedal commis- 
sion relaliTe to compensation for the towna of Clinton, Holden and 
Sterling, and other lists have been made to determine the amount 
to be paid by the Board for taxes or in lieu of taxes to the towns of 
Clinton, liijylston and West Boylston. Much other work of a mis- 
cellaneous character has been done. 

OAK Am AQUEDXrOV DBPABTMBHT. 

T. P. RiCHABDflOir, Department Engineer, 
The principal work in this department has been the construction 

of the Wachusett Dam, but early in June negotiations relative to 
the relocation of the Central Massachusetts Railri>ad reached a stage 
which warranted placing a force in the field to make the more accu- 
rate surveys rcfjuired as a basis for constructing the road. The 
de|)artment also has cliaiL^r of llir maintenance and operation of the 
Wachusett Aqueduct and the Clinton Sewerage System. 
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The organization of the force has been modified by the tmnsfer 
of illexander E. Kastl, division engineer, from tlie "Reservoir De- 
partment to tliis department, to take charge of the raih'oad surveyR, 
and hy the organization by transfer and otherwise of a party for this 
work. Ciiestcr W. Smith, assistant engineer, continued in charge 
of work at the Wachusett Dam. Ernest G. Hopson resigned his 
position as head draftBinaii at the Clinton office on June 6, to go into 
private practice ; and, as the work in the drafting office had dimin- 
ished somewhat, his place has not been filled. Elliot B. B. Allar- 
dice has continued in charge of tiie riyer and aqa(ddact gagings, and 
has the direct supervision of the nuuntenanoe of the Clinton sewer* 
age plant. 

The engineering force at the be^nning of the year was 16, it 
rea4»hed a maximum of 26 in September, and at the end of the year 
numbered 21. 

Tlie main office of this department is in Clinton, and a branch 
office has been maintained near the AVachusett Dam. 

' Wachusett Dam. 

The Wachusett Dam and the main contract for its construction, 
made on October 1, 1900, with the Mc Arthur Brothers Company 
of Chicago, lU., were fully described in the last annual report. 

The contractor began work on October 11, and at the end of the 
year had done a lai^ amount of work in installing plant, had ex- 
cavated a small amount of material at the dam and had done con- 
siderable work in stripping at the quarry, 1^ miles from the dam. 

At the beginning of the year work upon the compressor plant 

and cableways was in progress, and one cableway across the valley 
had been erected. On Janujirv 2(5 a second cableway, of the same 
dimensions and capacity as the first, was completed and put in 
operation. 

Compressors and the pipes leading from them to tlie dam and 
quarry were linished early in April, and the power wns tirst used 
at the quarry on April 13 and at the dam on April 18. Since these 
dates practically all of the machinery at both places, including cable- 
ways, derricks, pumps, drills, etc., has been operated by com- 
pressed air. 
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The coiupresaor plant, which is locaird at Ihc side of tlic L i'utral 
Massachusetts Railroad, between the quarry and the duui, consists 
of two cross-compound Band air conipressora, which are operated 
by two compound condensing Corliss engines, rated at 500 horse- 
power each. Tho diaiii(»tnrs of the st«am cylinders are 18 inches 
and 34 inches, and of the air cylinders 20 inches and 84 inches ; the 
length of the stroke is 42 inches. The two boilers which supply 
the steam are CSahall inclined water tnbe boilers, made by tiie Anlt- . 
man & Taylor Machinery Company of Mansfield, O* 

To supply the large qoantity of water needed for cooling, con- 
densing, etc., a 8*inoh pipe line, aboat 8,550 feet long, has been 
laid from Clamshell Pond, which has an area of about 26 acres and 
an elevation sutlicieut to supply water to the inter-coolers of the 
compressors. To economize water m far as possible, the waste 
water is discharsred if to tlio far side of a reservoir several acres in 
extent, and after through this reservoir is again punii)ed to 

he used for cooling and coudensiug purposes. The main wrought- 
irou air pipe leading to the dam is 8 inches in diameter, and that 
leading to the quarry 6 inches in diameter. 

From the time of starting nntil Noyember 28, when night work 
was stopped for the season, the compressors were in operation day 
and night. The amonnt of power famished has varied oonsideiably, 
bat has averaged aboat 600 horse-power lor day shifts and about 
370 horse-power for night shifts. The maximum amount used at 
any time was 850 horse-power. 

A branch track, 5,490 feet long, f^om the Central Bfassachusetts 
Bailroad to the dam site, was built in 1900. A part of this track 
serves as the main track from the quarry to the dam, but it was 
necessary to build an addiliunal 3,030 feet, which was completed 
early in April. To c ii ry this extension over the Central Massachu- 
setts Railroad and Boylston Street, where there is an electric car 
line, a pile bridge about 800 feet long and having a maximum height 
of about 32 feet was built. 

In order to get more working room at the quarry at a level about 
40 feet higher than the first opening, a doable switoh^back track, about 
8,800 feet long, was boilt, connecting the upper with the lower 
quarry ; this was completed and put in operation late in August. 

The main pumps at the dam were two 12-inch Worthington com- 
pound piston pumps, set on the up-stream and down-stream sides 
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of the deep exeavation for the dam, and most of the time the water 
was pampod into the, large Hume. These two pumps were capable 
ofpumpiDg all of the water which came into the excavation, but 
snpplementary pomps were provided for emergencies and additional 
smiJl pumps for pamping from the ont-off trench and for other local 
pumping. 

To supply water for the use of the looomotiref mortar mixing, 
' washing the rock foundation of the dam preparatory to building 
masonry, and other purposes, water has been pumped from the rirer 
to a tank 93 feet above it on the hillside ; and to supply water for 
washing stones at the quarry, a pump at the central power sfeition 
raises the water about 200 feet to a tank on the hill near the quarrj , 
this tank being 152 feet above the track in the lower quarry. 

A 60-ton, 10-wheel, standard-gage locoinutive, 29 flat and gon- 
dola cars and 4 4-ynrd dump cars are used to haul stone and other 
material. In addition, there are 15 3-foot gage 2^ yard cars, 
which are used for various purposes. 

A maximum of 8 derricks has been in operation at ttie dam and 8 
at the quarry. Those at the quarry are unusually large, some of 
^em having masts 82 feet high. The derricks at the quany are 
» operated by hoisting engines having 7 by 10 inch cylinders, and 
tiiose at the dam by hoisting engines having 5^ by 8 inch cylinders. 
All of the derricks are equipped with bull wheels, by means of which 
the engineer swings the derrick, doing away with the use of tagmen. 

The arrangements for supplying and mixing the materials used for 
mortar have been carefully made, with reference to economy in 
o])cratiou. Two cement storehouses, which have a capacity of 
4,500 barrels, are situated near the hea^l towers of the cableways, 
and close to the branch track over which the cement is l)rou£rht. 
The sand bin, which has a capacity of 370 cubic yards, is Ux ated 
further up the hill, and so constructed that tlio sand will run into 
small cars on either of two tracks wiiich pass un(h^r the bin. The 
sand track passes between the cement houses, above the level of the 
tops of the doors, and the sand can be dumped directly into a cubical 
mortar mixer 4 feet on a side, which has been installed immediately 
below the space between the cement houses^ The cement can be 
wheeled from eitlier cement house and damped from a platform into 
the mixer. The mortar after being mixed is dumped into skips 
placed on small cars on a lower track, which are hauled by horses 
directly under the cableways and delivered by them upon the work. 
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To acQonmioclate the better class of unnuurried laborers, three 
large bmldiogs hare been bailt; two of these are for sleeping quar- 
ters, — each of which will accommodate nearly 80 men, — and the 

other contains a kitchen and dining room. For sleeping quarters 
the buildings are divided into binail rouiiis, which an lia niished with 
iron heds and uinttrei^scs, and at one end of each a rt^crcation ruoui 
is provided ami at liie otlier end hath tul*s svilii liot iiiid cohl wator. 
Many small hiiildinirs have i)eeii built tu aceoniinodate men with 
&milies; and an oiiiee, maehine shop, storehouse, commissary and 
other small buildings have been erected. 

Quarry, 

In the early part of the year the work of stripping the quarry was 
in progress, and daring the latter part of February a trayelling 
derrick was erected to handle the rock excavated and to prepare a 

working face. Derricks with truys were installed as soon as a 
sulficient face had been o[)tained. 

Early iii June, when it was found that the poor quality of the rock 
at the far end of the quarry made it inadvisable to extend it in that 
direction, a second quarry openi^L' was started, at a level 40 feet 
higher than the tirst. Five derrick;> have been in opei-ution at the 
lower quarry, which it is intended to work from the level of the 
npper quarry down to a point 30 feet below the track. At the close 
of the season three derricks were in operation at the upper quarry, 
and work was in progress which would permit the placing of more 
derricks. 

The stone obtained at the quarry is a muscovite granite, weighing 
165 pounds per cubic foot,- of good quality for splitting and cutting, 
and having snbstantiaUy the same crushing strength as the Gape Ann 
and Quincy granites. All of the stone for rubble masonry and all 

of the ashlar used up to the present time have been obtained from 

this quarry. 

Botli larore and small stones suitable for use in the masonry are 
loaded directly into large skips or scale boxes, placed upon flat ears, 
which are made into trains and hauled to the dam directly beneath 
the eableways : the skips are then lifted by the cableways and 
lowered to the point where the masonry is in progress. The aver- 
age skipload of large stones equals about 2.3 cubic yards, and of 
spalls 1.9 cubic yards, solid measure. 
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Excavation at Dam. 

At the beginning of the year one cable way was in operation, re- 
moving material from the deep excavntion in the bottom of the 
valley. Late in January, when the second oableway was put in 
operation, the force was increased. On February 28, night shifts 
were organized, fourteen electric arc lights being provided to light 
the work. The excavation was continued with day and night shifts 
until June 8, soon after the masonry was started, and since that time 
most of the excavation has been done by the night shifts. 

The material for about 30 feet below the bed of the river was sand 
and gravel, which was easily handled. Below this level, from a 
large part of tiie area for ratiier more than 80 feet to the ledge, 
boulders, large and small, packed very close together, with the in- 
terstices filled with cemented gravel, were encountered. This con- 
dition uiudc the excavation sonicwhat diiHcuIt. Some of the boulders 
were of eiif u m u.^ size, one containing 021 cubic yards. 

The eartii excavation was started with slopes of 114 horizontal to 
1 vertical, and continued with this slope to the bottom on tlie up- 
stream side ; but on the down-stream side the boulders and cemented 
gravel were so firm that the lower part of tlic excavation was made 
nearly vertical. The slopes were laid out so that they would inter- 
cept the Bur&ce of the rock 20 feet above the up-stream face of the 
masonry, and generally 15 feet from the down-stream face. The 
maximum width of the excavation at the top of the pit was 376 feet, 
and at the snrfiioe of tiie ledge 211 feet. The maximum amount of 
water pumped was about 4,000,000 gallons per day. There was 
some caving of the up-stream slope, which was composed largely of 
sand ; but this was treated when it occurred, so that the slopes were 
niaiiit:iinrd without much difliculty, and the whole excavation waa 
completed without accident or serious delay. 

As the earth excavation j)rogressed, the granite cliff about 40 feet 
high on the westerly side of tlic gorge was uncovered and found to 
be overhanging, as indicated by the preliminary borings. The over- 
hanging part and some additional rock were removed by blasting. 
At one point it was necessary to blast to a distance of 30 feet back 
. from the face of the cliff. 

The ledge rock in the bottom and on the easterly side of the gorge 
is schist, sometimes gray and quite hard, and at other pkces black 
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and ratlior soft, l)ut iiiipervioii!* to water. The schist at the contact 
with the granite, for a vai yiii*: wichh, ranged from about 4 feet at 
the cut-off, where it is quite soft, to a maximum of about 20 feet^ 
where it is somewhat harder; bat the juaotioii with the granite 
seemed to be a perfect one in nearly all oases, and the schist is 
water-tight and sufficiently strong to resist any pressares which may 
come upon it. 

After reaching the rock, the excayation was oontmned as ikr as 
necessary to obtain solid rock nearly free from seams. The aTersge 
depth of excavation in the rock has been about 13 feet, and the cut- 
off trench, 20 feet in width, has been excavated to an additional 

depth of about 14 feet. In order not to disturb walls of the 

cut-oflf trench, lines of 3-inch holes, 6 inches apart on centres, were 
drilled to the hottoin of the trench ; the roc'k in the centre of the 
cut-oii was then removed by careful bla.^st ing, and large steel wedges 
were used in the side holes to remove the rock near the walls ni' the 
cnt-nff. By this method of operating, the walls were generally left 
vertical and were not shattered. 

A deep recess, about 20 feet in width, was cut into the face of the 
granite cliff, with* considerable diificulty and deky, by the same 
methods. 

Under the provisions of the spedfications the last part of the rock 
excavation before building the masonry was to be done by barring 
and wedging, without blasting. In tids way all loose or shaky rock 
was removed, the average depth of such excavation being about 1.5 
feet. The rock was then scrubbed with brooms and thoroughly 
washed with water. 

The excavated material was removed by the cableways, and was 
used in part for grading the grounds on the westerly hillside near 
the bastion, where a considerable fill is to be made, but most of it 
was placed on cars and dumped along the (juarry track. 

Considerable earth was excavated from the site of the power 
house, pool and conduits, and used to refill the deep excavation on 
the down-stream side of the dam, after the masonry had risen high 
enough to permit this to be done. Some of the material excavated 
from the site of the dam has also been dumped at this place, and the 
filling has been raised nearly to the level of the top of the masonry. 

At the end of the year, after work upon the masonry had been 
stopped, earth excavation was in progress in the waste channel and 
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in the trench for the dam on the westerly side of the large flame. 
The material from tho place Uat named was dnmped on tb» up- 
stream side of the dam, between a filling of clayey material pre- 
viously made :i<rainst the up-stream, face of the niabuiiry and the 
slopes of the deep excavation. 

Masonrj/. 

The first stone at the dam was set June 5, and the buildinsr of the 
masonry was continued until December 3, when it was stopped on 
aoooant of the cold weather. The largest number of derricks in 
operation has been 7 on the masonry of the dam and 1 on the 
masonry of the spillway below the pool. 

Masonry used for filling the cut-off and that immediately above 
the rock over the whole foundation of the dam has been laid in Port- 
land cement mortar, mixed in the proportion of S parts of sand to 
1 of cement. The use of Portland cement has been continued to ' 
greater heights, so as to include all masonry in a triangular section 
below an inclined line 50 feet above the bottom of the gorge at tiie 
down-stream face of the dam, and intersecting the bottom of the 
gorge 150 foot up stream from the lower edge of tlic dam. After 
leaving the bottom of the excavation, h owever, the Portland cement 
mortar was generally mixed in the proportion of 2^ parts of sand 
to 1 of cement. 

Above the limits of the Portland cement work natural cement 
mortar has been used, mixed in the proportion of 2 parts of sand to 
1 of cement, except that toward the close of the season, when the 
work might be affected by frost, Portland cement mortar, mixed in 
tiie pn^rtion of 3 parts of sand to 1 of cement, was used. 

In all, 17,703 barrels of Giant Portiand cement and 8,892 barrels 
of Union natural oement have been used in the work, both brands 
of oement being mannfieustured by tiie American Cement Company of 
Egypt, Pft. 

The stone in the triangular 'section of the dam, where Portland 

cement was used, was laid with beds inclined upward toward the 

down-stream laee of the dam at the rate of 1 vertieal to 4 liorizontal. 
Above (liis section the stones in tlie down-stream lialt' of the dam 
have hatl their beds inclined upward at the rate of 1 vertical to 6 

On the down-stream side of the dam, where there was a vertical 
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IWoe of large boulders and cemented jarravel which was very firm in- 
deed, and where the granite cliff was overhanging, masonry laid in 
iiiitiiral cement mortar wm filled in airainst the clitt' and bet ween tlie 
duwn-stroani face of the daai and the hoidders and cemented irravel 
to a lieight of 2>i teet, close to liie <rramte elitl", and a diniinisiiing 
hci<!:ht as tlio distance from the cliff increased. This tillin<^ was 
made for the doable purpose of supporting the overhanging cliif, 
which £urtheT up stream would have the weight of a portion of the 
dam upon it, and in part to fbrniah a solid buttress which would 
resist any tendency of the dam to slide upon its foundation* Hie 
area of <^is hattress, where in contact with the boulders and cemented 
grarel, was about 830 square feet. 

In all cases where there was any advantage in doing so, the 
masonry at the down-stream fiu» of tiie dam was built out against 
the sides of the rock excavation. In laying the stones, great care 
has been taken to fill every joint between the stones with mortar, and 
spalls have been U8ed to till bctwccu the large stones to the greatest 
extent consistent with the proper bedding of the stones. 

The masonry of the dam iin far aa built is made u}) of 54 per cent, 
in volume of large stones, 17 per c^nt. of spalls and 29 i)cr cent, of 
mortar. The averaire size of the stones used has been quite large, 
some containing as much as 3 cubic yards. 

The up-stream face of the dam has been built of squared stones, 
having joints not wider than 1 inch, and these joints liave been raked 
out for 2 inches back from the &ce and pointed with mortar com- 
posed of 1 part of Portland cement and 1 part of sand. 

The down-stream face of the dam is in irregular steps, the inner 
angles of which conform to the required slope of the &oe. 

The largest amount of masonry laid in the dam in any week was 
during the week ending October 13, when 7 derricks were in opera- 
tion and 1,767 cubic yards of masonry were laid. 

Following are some elevations, which will give an idea of what 
has been and what remains to be done : — 



Elevation of lowest point in cut-off trench, , , 187 

Elevation of bottom of masonry in deepest part of gorge, not in cut-oflP trench, 208 

Elevation of top of masonry built 25d 

Blevatioa of bottom of river disniMl, S69 

BIoTotioii of bottom of pipes throogb dam S84 

ElevattoD of top of dam, » . 410 
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A j)iirt of the rubble masonry and of the ashlar paviug of the apron 
below tlie spillway has been built. Some of the paving stones are 
about 8 feet km^ and 4 feet deep, and contain over ()0 cubic feet. 

Excellent sand has been obtained from laud of the Commonwealth, 
about % mile from the dam, to which it is hauled by teams. 

Mortar has been mixed in the cubical mixer in batches of about 1 
cubic yard, which, in the caae of a 2-to-l mixture, requires about 
barrels of cement and 7 banels of sand. Two batches are 
usually dumped into a skip and sent down upon the work together. 

Oompariwn of Work Dons wUh Total Amouni, 

The following table gives the total (juuntity of work done to the 



end of the year and the estimated total quantities 


. ^^^^ 
• 






Work done 
Oocemtwr 

ai,iin. 


ToUU Work,. 


Rubble stone masonry (cubic yardg}, • . • . 

Ashlar masooiy (cubic yards), 

Dimension stone masonry (onbic jards), .... 


4»jK0 
H370 

S8,486 
66 


267,800 
160,000 

265,000 
10,300 
2,900 
1,300 
8,300 



The above statement docs not represent fairly tiie rehition between 
the work done and the total work, because of the great amount of 
work done in installing the plant, opening the quarry and organiz- 
ing the work ; moreoyer, the most difficult part of the work has 
been accomplished. 

The maximum force employed by the contractor has been 344 
men and 22 horses, for the week ending July 20, 1901. 

Mortar Experiments. 
In view of the very lar<^e amount of mortar to be used in the dam 
and the importance of having it as water-tight and strong as possible, 
extensive experiments were begun early in the year, to determine 
the permeability and strength of mortars made of the natural and 
Poi-tland cements which were to be used in the construction of the 
dam, mixed with different proportions of coarse and fine sands. 
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The experiments on permeability were imde hy placing the mortar 
in casl-iroii cylinders, 22 inches lou«r aii<l alnxil G inches in diameter. 
After the uiortar liad set, eaps were bohi d to tlie tops* uf the evlia- 
ders and water was admitted to the cylinders between the cap8 and 
the mortar with a pressure of 74 pounds to the square inch. There 
were 14:4 cylinders used in the experiments, and the apparatus was 
so arranged that the water pressnre could be applied to 24 cylinders 
at a time. The applied water was tot filtered through sand, to re- 
move all anspended matter. 

There were ly494 briqaettea made and broken, to determine the 
tenaile strength of the mortara* It waa found that the use of a sand 
with a very large proportion of ooarae particlea and a much smaller 
percentage of the finer grades makes a mortar both leas permeable 
and stronger than where a larger proportion of the finer grades is 
used, provided the proportion of sand to cement does not exceed 
3 to 1. 

In addition to the ex[>eriment8 upon peruical)ility and strength of 
mortars, other experiments were made to determine the relative 
strength of mortars used immediately after wettiiiir and mixiiiir, and 
when used at ditterent intervals up to two hours after they are first 
wet and mixed. These experiments were very extended, as they 
were made with mortar mixed with different grades of sand, with 
Portland and natural cement, with slow-setting and quick-setting 
cement, and with mortar that was worked continuously from the 
time of mixing until it was put into the molds, and also with mortar 
which was not worked after it was mixed until just before it was put 
into the molds. The briquettes were broken at the end of fourteen 
days, twenty-eight days, and three months after mixing. 

It was found that when the cements, both Portland and natural, 
were so manufactured as to take the initial set slowly, the strength 
of the mortar was not diminished by a delay of two honrs in putting 
it into the molds ; and when the mortar wa^ worked continuously to 
the time of tilling the molds, there waa an increase in strength oc- 
casioned l)y the delay. When the cements were so manufactured 
as to take the initial set quick] v, tiie results obtained with the Port- 
land cement were not materially ditferent from those obtained with 
the slow-setting cement, except that when the mortar was not 
worked there was a slight loss of strength in the briquettes molded 
at the end of one and a half and two hours, and at no time was there 
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mach gain in strength ocoasioned hy delay in filling the molds. 13ie 
resnlts obtained with the qnick-setting natural cement were lees 

fuvorable, us tlie ])riquettes broken at the end of fourteen days 
showed a great loss of tstrength when there was iimch delay in 
moldin£r the hriijuettes. At the end of three months, however, the 
briquettes made with mortar which had been worked continuously 
from the time of mixing showed slightly greater strength than that 
put into the molds immediately, and the loss of strength of the 
mortar not worked was not very marked except for the one and a 
half and two hour periods. 

Rblooation of Central Masbaohusetts Railboad. 

Beginning in June^ a carefiil survey was made for a line of rail- 
road, leaving the present track of the Central Massadrasetts Bail- 
road midway between the Berlin station and the crossing over the 
New York, Kew Haven A Hartford Bailroad, carving to tiie north 

and running east of the New York, New Haven <fe Hartford Railroad 

to a jiiuction with the Worcester, Nashua i\)rtland division of 
the Boston & Maine Kailr id, about one mile north of Clinton. 
Much work was done in connection with the line surveyed, to pre- 
pare it for construction, because there was a strong probability that 
this line would be adopted. It has not, however, been adopted. 

In the latter part of the year estimates of cost were made for two 
other lines, which pass north of the reservoir and connect with the 
Worcester, Nashua & Portland division. 

GAamos of the South Bsangb of the Nashda Rivsr. 

Accarate and continuous gagings of the Sooth Branch of iiie Nashua 
Biver, at a point in Clinton about 1^ miles below the Wachusett 
Dam, have been made since July, 1896, but the resnlts have not 
heretofore been published. Tables giving the results by months 

- may be found in Appendix No. 3, tables 9 and 10. 

The gagings are intended to .show the (juantity of water that would 
have flowed past the gaging st-ation if no water had been diverted 
through the Wachusett Aqueduct, and for nearly all of the time the 
quantity that would have flowed if there had been no mill and other 
storage reservoirs u])on the watershed. 

As accurate gagings of streams are rare, it is thought desirable 
to describe in some detail the methods of measurement. 
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Oagings of Flow in Mwer, 

The quantity ot uater passing down the river bed liaa» lieon gaged 
at a point near tlio Water Street bridge in Clinton. Just al)ove this 
bridge there i.-s ;m unused dam wliich has l)e(.'n ])artly demolished, 
but at which there is still a decided fall, so that the hciirlit of the 
water above it, when a given quantity of water is flowing, is affected 
but little if any, under all ordinary conditions, by the conditioii of 
the stream below the dam as regards obstractions from weeds in sam- 
mer and ice in winter. 

Above this dam a recording float gage was established, to giye the 
height of the water aocormtely and oontinaonslj. Just below the dam 
and bridge a gaging section was established, haying a plank bottom, 
and so arranged that liie velocity is sofficient for aoonrate earrent 
meter gagings. When the flow of the river is very small, owing to 
the diversion of the water through the aqaednct, arrangements have 
been made to diminish the width of section through which the water 
flows, and thereby produce a sufficient depth and current for meter 
measnrement. 

By a sufficient number of meter measurements at all 8ta<i;es of the 
river, a curve was deterniiucd which showed the quantity of water 
corresponding to all heights on the recording gage. The relation 
between the quantity and the gaged height is frequently checked 
tiironghont the year. 

The current meter used was origuially rated, and the ratmg has 
since been (dieoked from time to time at a well-arranged rating 
apparatus at Sandy Pond. 

From July 1, 1896, when the gagings were begun, to July 15, 
1896, the recording gage was not in operation, but an average of 
eight observations of hei^t was made daily. In February, 1900, 
on account of a great flood which overflowed the bank of the river 
where the gage-house and gage were located, it became necessary to 
remove the gaging apparatus, and there were two days when the 
heights were not kept continuously throughout the twenty-four hours ; 
otherwise, the recording gage has been in continuous operation. 

Gagings of Flov:> in Aqi(ednct. 

The first diversion of water from the river through the aqueduct 
was on March 7, 1898* At the lower end of the aqueduct a weir 
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was oBtablished with a recording float gage, proyiding for a continu- 
oas record of the height of water flowing over the weir. A carrent 
meter station was established for gaging the flow through the aque- 
duct, and the weir was calibrated by many measarements with the 
current meter at yarions depths of flow. The quantity of water flow- 
ing through the aqueduct is, therefore, very accurately measured. 
In the lower stages of the river nearly all of the water passes through 
the aqueduct. 

Storage Reservoirs. 
There are upon the watershed 14 storage ponds and reservoirs, 
uearly all controlled Ijy the mills, the capacities of which have been 
determined. The draft from these reservoirs materially increases 
the flow of the river in the drier portions of the year, and the flow 
diminishes while they are filling. These reservoirs, and their total 
capacities as determined by sarveys, are as follows : — 



NAMK OK RESKRVOIK. 



•torace Capacity 



BartleU Pond, ..... 
Chaflin Pond, 

North Eaojle Lake, * » . . 
South Eagle Lake, .... 

Hackett^s Pond, 

Kendall Raservoir, . . . . , 
Mnsquapoag Pond, . . . . , 
Paradise Pond, ..... 
Pine Hill Reservoir, , , . . , 
Qiiincpoxet Pood. . . . . < 
Stuart^s Pond, 

East Wanahacmii Pond. . . . . 

West Waashacum Pond, east of railroad, , 
West Wausbaoum Pond, west of railroad, . 



48,400,000 
99,600,000 
4 100,000 
192,('00,00O 
27,0(10,000 
82,200,000 
61,900,000 
111,700,000 
118,700,000 
275,600,000 
68,800,000 
144,000.000 
170,000.000 
82,900,000 



Total, M71,300,000 



In addition to the above, there are some small ponds und reser- 
voirs that were not surveyed, but their aggregate capacity is so small 
that tliey would not mjitorially affect the flow in the river. 

Observations of the heights of water in the reservoirs included in 
the table have been taken twice each month, usually on the 1st and 
15th days, during the following periods : June 1 to November 15, 
1897, inclusive; June 1 to November 1, 1898, inclusive; June 1, 
1899, to January 15, 1900, inclusive ; and continuously since June 
1, 1900. 
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It will be noticed tiiat no observations of the heights of resenroirs 
were taken in 1896, nor were any taken during the winter and 
spring months, nntil after the spring of 1900. The omission of the 

observations of the storage reservoirs in the summer and autumn of 
1896 materially affects the records tor that period; but the omission 
of ()l)servati()ii8 in tlie winter and spring of several years causes little 
or no error, because at such times the reservoirs are usually full or 
nearly full, and the flo^Y ot iln si roams is com])aratively larL!:e. 

As already indicated, the aggregate quantity flowing in the river 
at the gaging station and in the aqueduct is corrected for the amount 
drawn from or added to storage, so that the records give as nearly 
as possible the actual flow of the ri?er as it would be in its natural 
condition. 

The change in storage during the month preceding and following 
tiie obserred heights has been estimated ; and during the renminder 
of the winter and spring months, when there were no observations, 
it has been assumed that the resenroirs were full. 

Area of Watershed. 

The area of the watershed above the Wachusett Dam was deter- 
mined by the State Board of Health, from the topographical map of 
the State, after a careful reconnaissance of the divide for its whole 
length, to be 118.23 square miles. A change in the locadon of the 
North Dike from that originally proposed has added .08 of a square 
mile, and an additional area of .69 of a square mile, draining to the 
river between the Wachusett Dam and the gaging station, makes the 
total area of the watershed at the gaging station 119 square miles. 

llEAii Estate, Care and Disposat.. 

Rents have been collected and repairs made on the houses belong- 
ing to the Board in the neighborhood of the dam and of the Clinton 
sewerage filter-beds in Lancaster. 

Cement Tbsts. 

Tables of cement tests arc l ultlishcd in Appendix No. 2. They 
contain long-time tests of cements used from 1896 to 1900, inclu- 
sive, and the usual te^^ts of cements used in the Wachusett Dam and 
the Weston Aqueduct in 1901. 
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BXTDBURY DBPABTMENT. 

Desmond FitzGerald, Department Engineer. 

The work in this department relates mainlj to the niaintennnce 
and operation of tbe Sudbury and CSocfaituate works, including the 
aqueductB and Chestnut Hill Beservoir. 

The work of construction in tiiis department during the year has 
been connected entirely with the improyement of certain shallow 
arms of Lake Oochitnate, known as the Pegan Brook and Snake 
Brook meadows. This work was required by chapter '509 of the 
Acts of the year 1901, which was approved June 14. Mr. Fitz- 
Gerald and his assistants haw also devoted much time to tlie ease 
of the Nashua liiver Paper Company th Commonwealth of r^Iassa- 
chiisetts, for damaires caused by the diversion of the waters of the 
Nashua River, and to other water cases. 

Charles E. ilaberstroh, assistant superintendent at South Fram- 
ingham, is in immediate charge of the storage reservoirs and other 
works on the Sudbury and Cochituate watersheds and of the Sadr 
bury and Cochituate aqueducts. 

Charles W. Sherman, assistant engineer, is Mr. FitaGerald's 
principal assistant in the Boston office. 

Benjanun F. Goodnough, assistant engineer, hsB been connected 
with the department all the year, and during the last half has been 
in immediate charge of the improvements at Lake Cochituate. 

The engineering force engaged upon construction has varied from 
1 to5. 

The main office of this department is in Boston, and a branch 
office has been maintained at South Framingham. 

Impboyement of Lakb Coghituatb* 

Before the lake was raised above Its original level the Peg^ and 
Snake Brook meadows were comparatively dry, but by successive 
raisings of the water sur&oe they were covered to a depth of about 
6 feet when the lake was fiill. When the lake was drawn down, in 
times of drought, the mud snr&ces were exposed, and at such times 
odors arose from decaying vegetation and from the exposure of the 
mud to the sun. 
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A plan for abating this trouble, and more particularly tbe troulile 
at the Pegan Meadow, was su<rgc8ted l)y tlic en<rinccrs of the Mct- 
ropolitan Water and Sewerage Board, in which it was proposed to 
maintain a dam at the outlet of the meadows which would have its 
top about 2 feet below the level of high water, so that the water 
from the lake could ciroalate freely into the portion of the lake be- 
hiud tbe dam for several montbs of the year when tbe lake was fall, 
and yet the dam would maintain a considerable depth of water over 
tbe meadows when the lake was drawn down, and thus prevent 
offensive conditions. 

This plan, which wonld have cost bat a few thousand dollars for " 
its execution, was not satisftctory to the petitioners to the Legisla- 
ture, and the act already mentioned was passed, providing for the 
excavation of the meadows to a level which would give practically 
10 feet of water over them at high water. 

The act further provided that the work should be done within two 
years from its passage ; and tliat, in addition to tlie exeavatiou of . 
the meadow, the l)anks should be improved so that mud deposits 
should not be exposed thereon at low stages of the water ; and that, 
if it should prove impossible to excavate the meadows to the speci- 
fied depth for the sum of $100,000, the work should be prosecuted 
to such an extent '*as may reasonably be done" for this sum. 

The time for executing this work was extremely short, because it 
could be prosecuted only after the lake had been drawn down ; and 
the rain&ll during the last summer Was so large tbat it soon became 
evident that it would not be feasible to improve more than the Snake 
Brook Meadow, which is the smaller one, during the year, although 
certain preliminary work could be done at the F^gan Brook Meadow, 
so that it could be pumped dry early in the summer of 1902 and 
completed in that year. 

The pl iii of operation was rendered difficult because it was neces- 
sary to provide for takinir care of large quantities of dirty and 
possibly polluted water without discharging it into the lake in such 
a way as to endanger the water supply. 

The necessary surveys, soundings, plans and specifications were 
begun soon after the passage of the act ; and as soon as the water in 
the lake had receded sufficiently, the work of construcdon was begun. 
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Snake Brook Meadow, 

The arm of Lake Cochituate known as the Snake l^rook Meadow 
covers an area of 28.7 acres, of which 17.5 acres arc in the town of 
Wnvland and 11.2 in the town of Natic k. . Plans having boon pre- 
pared and the lake havini^ receded sufficiently, it was decided on 
Au<rust«20 U> proceed with the excavation of this meadow, with a 
Tiew to completing it before the lake tilled again. On the next day 
after this dedsion the actual work of conBtruction began, in the 
biiildiDg of a dam at the outlet of the meadow, to separate it from 
the main body of water in the hike. A 15-mch oentriidgal pamp 
was iostailed apon this dam, and on September 1 ptuiping from the 
meadow into the lake was began. A 6-inGh centrifugal pump was 
also erected to do the pumping after the meadow had been laid bare. 
To reduce the amount of water to be pumped. Snake Brook was 
diverted from its natural course at a point about half a mile easterly 
from the meadow. By the end of the first week In September the 
water had been lowered so that the meadow was exposed. 

In response to a rcqnest fur jjroposals for doing the work, ciirht 
proposals were received on September 10, and the contract was 
awarded to Long & Little of Leominster, Mass., the lowest bidders, 
at 24 cents per cubic yard for mud excavation and 25 cents per cubic 
yard for gravel fiicing. By the terms of the contract the Board was 
to continue to do the pumping, and was also to continue the work, 
already begun, of excavating main ditches through the meadow. 

As the water to be pumped after the excavations were begun would 
necessarily be unfit to be discharged into the lake, a small wooden 
flume» about 1,060 feet in length, was provided for conducting the 
water pumped in a westerly direction, following a road across the 
lake, to a point where it would flow away from the lake into a stream 
below its outlet. A heavy rainfiftll of S inches on October 14 was 
oared for without flooding the contractors' work. 

The work of ditching the bottom was carried on by a day-labor 
force, while the contractors were making their preparations. On 
Se[)tember 30 the actual work of excavating the bottom was begun, 
^v ith a small force, which was gradually increased to about 90 men 
on October 19. 

As the amount of money available for making the improvements 
at Lake Cochituate was thought to be insufficient for excavating to 
the full depth required by the act, it was intended to excavate the 
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Snake Brook Meiulow to a level 9 feet helow high-water mark. The 
mud was everywhere excavated to this depth: but a sandy bottom 
was encountered at a somewhat higher level over a portion of the 
work, and this was not excaYated. At the end of the year nearly 
all the excavation had been completed and the gravelling of the em- 
bankments had been begun. So little remains to be done that the 
work can probably be finished early in 1902, before the lake rises. 

, . Pegan Brook Meadowl 

The ann of Liake Coohitoate known as Pegan Brook Meadow 
covers an area of 61.8 acres, and is situated in the town of Natiok. 
13ie plan finally adopted for the improvement of this meadow In- 
volves the excavating of the meadow and the disposal of the material 

excavated in embankments to be faced with gravel, as at Snake 
Brook Meadow. As already stated, the amount of work involved 
was so g:reat and the lake lowered so slowly that it was not feasible 
to attempt the main work in 1901, but Tuuch })reliunn!iry work has 
been done, so as to insure a long working season in iii02. 

A temporary dam, about 700 feet in length, has been built at the 
site of an old dam, to separate the meadow from the lake. The top 
of this dam is above hi|^-water mark, so that the meadow can be 
laid bare by pamplog, even if the lake is full or nearly so afker the 
spring ireshets are over. 

In addition to the building of the dam, a pump well abont 10 feet 
square was sunk while the lake was low, near the line of the Boston 
& Albany Bailroad, and a pump was erected to pump water during 
the work of constniotion through a 12-inch pipe under the railroad 
to filter-beds already in use in connection with the filtering of the 
waters of Peiran Brook. 

The preliiiiiuiiry work at the Pegan Meadow was l>ogun on Sep- 
tember 28. In the last part of November, after llu' well and dam 
had been completed and nearly all of the meadow had l)eoi\ laid l »'ire 
by the lowering of the lake, the stop-planks were placed in tlie sluice- 
way of tlie dam, and for the remainder of the year ail water was 
pumped. As soon as the water had been lowered sufficiently, the 
actual work of constructing a large drainage ditch through the centre 
of the meadow was begun. On account of the heavy rainfalls in 
December the work was several times flooded, but at the end of the 
year was still under way. The water in the lake was then about 4 
feet higher than the water inside the dam. 
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WESTON AQUEDUCT DBPAKTMENT. 

Horace Kofes, Department Engineer. 

The work in charge of this department includes the oongtmotion 
of the Weston A(|uediict and Reservoir and other works consected 
with it, extendiDg from the Sudbury Beservoir in Soathborough to 
a terminal chamber a short distance west of the Charles Biver in 
Weston, a distance of 13.44 miles. • * 

At tiie beginning of the year the surveys and preliminary work 
necessary for the final location and design of , this aqueduct and its 
appurtenances were still unfinished. The work of the year has in- 
cluded the substantial completion of these surveys, the letting of 
contracts and the construction of portions of the work. 

The beginning of construction required a reorganization of the 
engineering force, as follows ; — 

Edward S. Larned, division engineer, transferred from the Sud- 
bury Department to this department January 1, 11)01, was placed in^ 
special charge of the masonry construction, with direct superrision 
of the inspection force and the cement-testing laboratory. 

Four assistant engineers were assigned to divisions of the work, 
in charge of lines and grades, measurement of quantities and making 
estimates, and were given authority to direct in all matters pertain- 
ing to excavation and grading. 

Dan B. Gark was placed in charge of the first division, compris- 
ing sections 1, 2, B and 4, . 

Frank E. Winsor was placed in charge of the second division, 
comprising sections 5, 6, 7, 8 and 9, and has also liad charge of 
the drafting work at the main oflSce in Saxon vi lie. 

Marshall Kevers was placed in charge of the third division, com- 
prising sections 10, 11 and 12, and in the latter part of the year the 
westerly portion of Section 13. 

George W. Booth Avas placed in charge of the fourth division, 
comprising sections 13, 14 and 15 and the AVeston Reservoir, ex- 
cept the westerly portion of Section 13 during the latter part of the 
year. 

All of the above engineers reported directiy to the department 
engineer. 
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The total oiigineering: force at the he^nninsr of the year was 21, 
but with the jjrrowth of constriiction work this nuinbcr waa increased 
from time to time until it reached a maxinunii of 44 in Aii^st, in- 
cluding 12 engineering inspectors. There were also 6 masonry 
inspectors. On the approach of winter the force was reduced to 88 
and 1 masonry inspector. 

The main office of the department has been continued in Saxon- 
yiile. It has been fitted ap» and affords ample and convenient 
quarters for the general offioe, drafting rooms and oement-tesling 
laboratory. The engineers of the second diyision also hare their 
office in tiiis building. Branch offices for the nse of the first and 
third divisions, respectively, were rented in Framingham Centre and 
Waylond, and have been maintained since June 1. A branch office 
in Weston has been continued throujirhout the vear for the use of 
the engineers of tlic fourth division. This office was moved on De- 
cember 1 from unsuitable rented (juarters to a house on Ash Street, 
which liad been acquired by the Board thi'ough its purchase of laud 
for tlie West{»n Ivcservoir. 

The day-labor force, consisting of a foreman and from 5 to 15 
laborers, has been employed at different times during the year on a 
variety of preliminary work, such as the digging of test pits, making 
borings and rod soundings, and clearing timber and burning brush 
at the site of the Weston Beservoir. 

GSNZBAL StATEHSNT. 

From the beginning of the year the surveys and other preliminary 
work necessary for the final location and design of the aqueduct and 
its appurtenances were prosecuted vigorously. This work was so 
far advanced early in the spring that proposals were received on 
April '>( > for the eonstruction of the portions of the acjueduct which 
would require the longest time for their completion, and huul upon 
which to ])uild these sections of the aqueduct was taken May 17. 

The preparatory work for other portions of the aqueduct was 
continued, and on August 27 proposals were received for the con- 
struction of the remainder of the masonry aqueduct. On November 
21 proposals were received for the construction of the Weston 
Reservoir and the open channel above it. 

The work now under contract comprises 9.14 miles of masonry 
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aqueduct in open trench, 2.30 miles of aqueduct in five tunnels and 
1.02 miles of open channel and reservoir, — a total of 12.46 miles, 
equal to 93 per cent, of the entire Ien<j;th of the work covered by this 
department. The total amount of these contracts is $1,815,898.40. 

The portions of the aqueduct not yet let include the pipes leading 
from the Sudbury Dam to the upper end of the aqueduct, together 
with the head-house and other structures, and two steel siphon pipes, 
one across the yalley of the Sudbury River north of Saxonville and 
the other across a depression known as Happy Hollow, aboat a mile 
east of tiie Sadbuiy BiTer. 

A contract has already been made for furnishing the pipes which 
are to lead from the Sudbury Dam to the head-house. All contracts 
for the aqueduct and reservoir provide that the work shall be com- 
pleted on or before August 1, 1903. 

Description of Works. 

The course of the new aqueduct, starting at the Sudbur}^ Dam 
and running easterly through the towns of Southborough, Framing- 
ham, Way land and Weston, is shown on an accompanying map. 

The aqueduct is designed so as to have in all parts a capacity for 
oonyeying 300,000,000 gallons of water per day ; but, owing to the 
conformation of the country through. wMch it passes, it varies in 
size and md^od of construction in different parts. 

From the Sudbury Dam to the New York, New Haven A Hart- 
ford Bailroad, near the Nobscot station, it was feasible to obtain a 
fidl in the masonry aqueduct of 4 feet in 5,000, and for the remain- 
der of the distance, down to the reservoir, a fidl of only 1 foot in 
5,000. 

For the safe operation of the aqueduct it is necessary to have an 
equalizing reservoir near its lower end. A site suitable for such a 
reservoir was found in a valley rather more than a mile above the 
terminal chamber. The reservoir and an open cbnnnol leading to it 
have a total length of about a mile, and for this distance the masonry 
aqueduct will be omitted, the water flowing from the aqueduct into 
the upper end of the open channel, and, after passing through the 
open channel and reservoir, entering the lower section of the 
aqueduct. 

The following table gives the length of the different portions of 
the aqueduct, beginning at the Sudbury Dam : — 
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fOBTlOM or WOKK. 




Mile*. 



Three 6-foot cast-iron pipes from Sudbury Dam to head-house, 
Head-house and 10-foot aqueduct ia open trench, 
10-foot aqueduct in earth tunnel, 
10-foot aqueduct in open trench, 
10-foot aqueduct iu ruclc tunnel, 
10-foot aqueduct in open trench, 
10-foot aqueduct in rock tunnel, 
10 foot aqu^uct in open trench, . 
Speefal seetion under New York, New Haveii A Hartford 

Railroad, 

13-foot 2-inch aqueduct in onen trench and siphun chamber. 
One 7|-foot rfveted steel stphon pipe across Sadburr Rirer, 
13-foot 2-inL'h a(|aediict in open Irent-h and siphon tiianibers, 
One 7i-foot riveted steel siphon pipe across Happy Hollow, 
Siphon chamber and IS-foot 2-inoh aqueduct in open trench, 
13-foot 2-inch aqueduct in earth and rock tunnel, . 
18-foot 2-inf h aqupflaet in open trench and channel chamber, 

Ooen cluinuel, 

Weston JReserroir, 

Screen chamber and l.S-foot 2-inch aqueduct in open trench, . 

18-foot 2-iuch aqueduct in rock tannal, 

18-foot 9-in6h aqnednot in open trenoh and terminAl chamber. 

Total length of line, 



479 


.09 


195 


.04 


704 


.18 


2326 


.53 


8,015 


.67 


4,076 


.77 




.41 


6,170 


.98 


130 


.03 


9,690 


1.83 


3.608 


.88 


3.465 


.66 


1,123 


.81 


16,470 


8.19 


6,686 


1.08 


1,100 


.21 


1,366 


.26 


4,000 


.76 


1,613 


.29 


600 


.11 




.68 


70,982 


13.44 



The elevations in feet above Boston city base of the top of the 
inside of the iiqiieduct at its boirinning uad end and at iatenuediate 
points where there are changes iu grade are as follows : — 



T.or ATrON. 



Elevation. 



Head-bouBe, 

End of 10-foot aonednct west of apeclal aeotfon under New York 

New Haven & Iiartford Railroad, 

Be^nning of 13-foot 2- inch aqtifduct cast of special section under 

New York, New Haven & liartfuid Railroad, . 
Siphon chamber No. 1, . ..... 

Siphon chamber No. 2, 

Siphon chamljer No. 3, 

Siphon chaml)tirNo. 4, 

Channel cbamberi 

Screen chamber, 

Terminal chamber, end of masonry aqueduct, 



225.130 

210.660 

210.660 
208.723 

206.319 
205.626 
204.739 
200.087 
200.067 
800.067 



The top of the aqaednct at the head-house Is 34.87 feet below 
high water in the Sudbarj Beservoir. High water in the Weston 
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BeseiToir is at elevation 200, snbstantially at the level of the top of 
the aqueduct, 66 feet higher than Ghestuut Hill Beaervoir and 37 
feet higher than Spot Pond. From the terminal chamber the water 

will How by gravity through large pipes to the low-service district 
and to Spot Pond. 

T*ipes from Sudbury Darn to Head-house. 

When the Sudbury Dam was constructed, 3 48-inch pipes were 
laid from the gate-house to a circular basin below the dam. These 
pijpes are to be extended and utilized for supplying water to the 
new aqueduct. The extensions are to ])c made with 5-foot cast-iron 
pipes, two of which will have branches leading from them to dis- 
chai^ water from the Sudbury Reservoir into Fnuningham Reser^ 
voir No. 8. Two 60-inch Yenturi meters will be placed on two of 
the lines leading to the head-house, for measuring the flow of the 
aqueduct. The head-house will be provided with screens and gaging 
appliances, and with an overflow so designed that the aqueduct can- 
not be overchai^d through accident or negligence in regulating the 
flow from the gate-house at the dam. 

Masonry Aqueduct and Tunnels. 

The aqueduct, both in open trench and in tunnel, will be of the 
same shape and type of construction as the Wachusctt Aqueduct, 
described in the second annual report of the Metropolitan Water 
Board, for the year 1896, except that Portland cement concrete will 
be substituted for brickwork in the lining of the tunnels. An ac- 
companying plan shows typical sections of the aqueduct. Where 
the aqueduct is built in open trench or on embankments, the bot- 
tom and side walls are constructed of natural cement concrete, lined 
with one course of brick masonry, and the arch of Portland cement 
concrete. 

In the Wachusett Aqueduct it was found that by the contraction 
of the concrete, through temperature changes or otherwise, the sec^ 
tions of arch built at different times would separate where the new 

work joined the old, making a minute transverse crack. As the 
same result is expected in tlie Weston Aqueduct, a new" device, 
called a water-stop, has been adopted, to reduce the possible leak- 
age through such cracks. 

In building the concrete, a straight groove ia left in both the old 



Digitized by Google 





IBELR, 190!. 



Google 



No. 57.] AND SEWERAGE liUAJiD 



107 



an i new \vurk, in the po^sition showii upon the sections, forming a 
slot wliicli extends from the top <>f the side walls to a j)()int neftrly 
at the level of the top of the iiif-ule of Iho a iiK luri. In each of 
these slots is placed a strij) of sheet lead exten(iin«r troin the top to 
the bottonQ, and bent in such a way that the lead will act as an ex- 
pansion joint, and not be torn apart if a shrinkage crack is produced. 
The space around the lead is carefully filled with Portland cement 
mortar, bat before filling with the mortar a piece of sheet iron is 
inserted in the fold of the lead, on a line with the junction of the 
eeotions of arch, bo that if a shrinkage craok occurs it will extend 
through the mortar filling. 

The arch centres, as in previons similar oonstraetion, have been 
covered with galvanized iron, to secure a smooth interior sniftce, 
and lubricated each time before laying the concrete, to prevent the 
concrete from adherinor to the centres. Oil has been used as a 
lubricant, also sf)ft soaj), which has the advantage over oil of being 
easily washed otl' before applying a plastering, which is applied to 
all parts of the arch of the aqueduct in o[)eij irench. This plastering 
is of a thickness and finish ecjual to a plasterers finished coat, and 
is composed of neat Portland cement, thoroughly trowelled in, and 
before the tinal set smoothed with a wet soft bristle brush, applied 
lengthwise of the aqueduct. 

Siphons and Siphon Chambers* 

At the valley of the Sudbury River the ground iaUs about 75 feet 
below Hie grade of the aqueduct, and at Happy HoUow about 50 
feet below this grade. It is the design to lay ultimately across these 
valleys three 7^foot riveted steel pipes, but only one is to be laid 
at the present time. 

Where the pipe crosses the Sudbury River it will be given the 
form of ail arch, between abutments 80 feet apart, so that it will 
support itself. Blow-off pipes will be provided for drainini:: the 
siphons. Two will be placed on each pi})c at the river, where larize 
quantities of water can be discharged, and one at the bottom of the 
depression at Happy Hollow. One pipe will convey more than half 
as much water as the three, because when the aqueduct is running 
to only half its capacity it will be about half full at the down-stream 
end of the lower pipe and can be filled full at the upper end, giving 
more than the normal fall through the pipes. 
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The siphon chambers, which make the junction between the aqae* 
dnet and the siphon pipes, have been designed so that there will be 

the least possil)le disturbance of the How in passing from one to the 
other. Sonic very large castings of special shape are to l)e linilt 
into niasonry, to make the junction with the steel pipes. Oro » . cs 
for gates are provid* 1, so that when there is more than one pipe, 
any one can be shut oH' for examination and repairs. 

Weston Heservoir and Open Channel. 

The necessity for an equalising reservoir arises from the fiict that 
the pipes of the distributing system will convey more water in the 
daytime, when there is the larger use of water in the Metropolitan 
District, than at night, when less water is used, and consequently 
some of the water has to flow the much greater distance to Spot 
Pond» ' The site obtained for this reservoir is a satisfactory one, as 
there is a natural valley which can readily be dammed by an em- 
bankment of earth, with a concrete core wall founded upon solid 
rock. At the site of the dam there is a low, itjcky ridge running 
most of the way across the valley, which by its presence makes the 
dam less costly than it otherwise would be. 

The maximum deplh of water at tho dam is about 26 feet. The 
natural reservoir whieh would he tornied In- the dam without ex- 
cavating ahove it would not be large enough to meet the require- 
ments, and the reservoir is to be made much larger by excavating 
flat land which is nearly at the level of high water in the reservoir. 
All soil and organic matter are to be removed from the deeper por- 
tions of the reservoir, and where the depth of water obtained by the 
removal of the soil is less than 11 feet, the earth is to be excavated 
so as to obtain this depth. 

The shores of the reservoir will be protected by riprap, or coarse 
gravel beaches, as conditions may require. 

The open channel is practically an extension of the reservoir at 
its upper end, and the water will stand in it at the same level as in 
the reservoir. It will have a hottom width of 10 feet, witli gi-avel 
sides sloping at the rate of 3 horizontal to 1 vertical. Above a 
berm 1 foot a1)ove the water tiie hides will be covered with lonm nnd 
grassed. A stone arch bridge is to carry Ash Street over the open 
channel at the extreme up])er end of the reservoir. 

The open channel has a length of 1,366 feet and tlic reservoir a 
length of 4,000 feet, making a total length of 5,366 feet where the 
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masonry unueduct i.s uiuitted. The reservoir and ii\)vn channol to- 
gether have aa area of water surface of 6().() acres, which is :i little 
more than half the area of ChL'sinut ITill Reservoir, and cojitain 
about 2O,U0U,UU0 gaHon.s per foot of (l('|)th. Whore tlic masonry 
aqueduct terminates at the head of the ripen channel, a structure 
known as the channel chamber is to he built, which will contain 
grooves in which stop-planks may be placed if it is desired to empty 
the aqueduct without lowering the reeerroir. W^here the water flows 
firom the reservoir into the lower section of the aquedact a soreen- 
ehamber is to be built. In order to protect the waters of the reservoir 
and open channel from pollution, a system of drainage has been de- 
vised which will prevent tiie entrance of any water from local sources. 

Especial attention has been given to the design of the outlines of 
the reservoir and to the disposition of waste material, so as to pro- 
doce satisfactory landscape effects. These matters have been care- 
fully studied by Olmsted Brothers, Landscape Architects, and they 
have given advice and furnished plans for the work. 

Guherta and ()ro9smg9» 

Thirty-nine culverts are required to provide for streams crossing 
the aqueduct, and additional culverts are provided through roads 
and private crossiniis where necessary. 

The aqueduct, where not in tunnel, crosses 15 public highways, 
4 of which are to l)e restored to their original grade, and the remain- 
ing 11 will be raised to pass over the aqueduct. In addition to the 
highways, there are private crossings provided over the aqueduct at 
49 places. 

CoNT&Acxs, Weston Aqubjduot. 
SedwM 2^ 3, 6 and 12» — Masonry AquedwA and Tunnda* 

OoiitrMKMr, SluuMltta, Otipirlt ft Oo*t d«le of eontnets. May 9, 1901 ; unomit of conlneta, 

fS82,727.50; length of a<iuedact, 34,975 feet, including 5,879 linear feet of tunnels. The 
aquedact, on secttona 2 and 8» has A widtii of 10 Aet, and on leotians 6 aad 12 % width of 

13 feet 2 inches. 

The contractors were early on the ground, but some difficulty was 
experienced in securing labor and more or less delay was suffered 
in the erection of camps and the delivery of tools and matenals, and 
the work of organization progressed slowly. 

The headquarters and main calnps for the accommodation of men 
and supplies are located principally on private land, in a secluded 
spot on the high ground over tunnel No. 2, about 2^ miles from 
Framingham vilhige and ^ mile fn>m the nearest dwelling. Other 
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camps uie located about 1 mile north of Saxonviiie and miles 
southeasterly from Waylaiid. 

The contractors have devoted almost their entire efforts to the 
construction of aqueduct in open trench, and the tunnul work, pend- 
ing the erection of the power plant, was deferred until the close of 
the mild weather season. Progress in the open trench work on • 
sections 2 and 3 has been generally satisfactory, slightly more than 
the work required having been completed this year. 

The contractors were dilatory in perfecting their organization for 
Section 6, and excavation was not began until June 10. The 
masonry construction was started August 22, and the amount of 
completed work at the close of the season was one-third less than 
the contract requirements, although the rate of progress for the 
actual time employed was satis&ctory. 

Progress on Section 12 was far from satisfhotory until late in the 
season, organization and equipment suffering much delay. Masonry 
work wjis begun July 24, but little [)rogres8 was made until the 
latter part of September; from that time until the close of the season 
a much better rate was maintaijied. The value of the work dune on 
this section on \ovenil)er 15 was 28 per cent, of the amount of 
the contract, while the contract requirement wjvs 30 per cent. 

for about 700 feet on Section 3 and 300 feet on Section 6 the 
aqueduct crosses a swamp formation of moderate depth below the 
base of the aqueduct. The peat or mud deposit has been entirely 
removed down to compact earth, and. filling for foundation has been 
prepared of selected material deposited in d-inch layers, watered 
and rolled with heavy grooved rollers. With these exceptions the 
aqueduct under these contracts is being constructed partly or wholly 
in excavation. Considerable water was encountered in the open 
trench excavation between tunnels Nos. 2 and 3 and at the easterly 
end of Section 12. A small wooden box drain at the bottom of the 
exciivatiou has usually sufficed to keep the water below the concrete 
during construction, although in a few instances, where a greater 
quantity of water was encountered, a light platform of tiuted boards 
was laid in connection with the central drain. 

The excavations have furnished considerable sand and gravel for 
use in the masonry on sections 2, 3 and 12, but the contractor has 
been obliged to obtain much of the sand for sections 2 and 3 and all 
of the sand used on Section 6 from private lands. It has also been 
necessary to operate stone crushers, with elevators, screens, bins. 
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etc., on each of the sections included in these contracts^, to furnish 
additional stoiic for concrete work. 

For tunnel work, a central power i)laut, to furnish compressed 
air for operating the drills, pumps and other machinery in connec- 
tion with tunnels Nos. 2 and 3, has been erected near Baiting Brook, 
a point nearly midway between the most distant portals of those 
tunnels. The compressed air is conveyed to the working points 
through wrought-iron pipes laid on the surface of the ground ; the 
main air pipe, consisting of 4,200 feet of d-inob and 5,100 feet of 
i-inch pipe, is now laid and in operation. 

The contractors placed their order for the machinery needed for 
this plant almost immediately after the execution of their contracts ; 
but even this promptness, together with a guarantee from the manu- 
facturer that one compressor would be running in 70 days and the 
whole plant completed within 100 days, did not avail in avoiding a 
long delav in tli(^ doliverv ; and it was not until December 2 that 
the first compressor was put in operation, and it was December 28 
before all the madiincM v was in readiness to use. The mam instal- 
lation consists of two cross-compound air coiiiprcssor.s of 150 horse- 
power each, and two horizontal tubular high-pressure boilers of '600 
horse-power each. 

Tunnel No. 1 is in a compact clayey materiiil, and at present the 
lining of brick masonry is carried along with the excavation. Tun- 
nels Nos. 2 and 3 are expected to be wholly through ledge, and the 
lining, which in these cases will be concrete masonry, will bo de- 
ferred until the excavation is completed, or at least well advanced. 

The following tabulation shows the progress made in these tun- 
nels at the end of the year : 



Progreaa in Tunneia Nm, I, 2 and $, Deeemtm' 81^ 1901* 





Length 


B«(ui Work. 


EXOAVATIOa. 


TotaL 


TUNNELn 


Kaat Portal 
(LUmw F«tt). 


We«t Portal 
(Udcw Ftet). 


No. 1, . 
No. 2, . 
No. 3, . 


704 
3,015 
2,160 


November 20, 1901, 
December 2,1901, 
December 2,1901. 


23 

82 


83 


23 
82 
83 



The maximum force employed on these sections was 585 men and 
83 horses, for the week ending August 31. 
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Section 4, — Maaonry Aqtteducl, 

Ooatnctor, TMrlek HcOoTern ; dile of oontne^ lUj 6^ 1901 ; anumiit of oontimet, f64^888.00 ; 

length of aqutdnd, 4,159 leet; width, 10 feet. 

Work was began early under tliia contract, and most excellent 
progress has been made during the season. The valae of the work 
completed November 15 was 72 per cent, of the amount of the con- 
tract, while the contract requirement was 30 per cent. The aque- 
duct is entirely in open trench. For about 1,600 feet east of Edgell 
Street the excavation was in light sandy material, affording excel- 
lent opportunity for rapid progi-ess; west of Edgell Street the 
excavation has been more difficult, considerable ledge having been 
encountered. At several points gravel was developed, a Hording 
material for concrete masonry, but a stone crusher to iuruisii addi- 
tional material was found necessaiT earlv in the season. East of 
Edgell Street the foundations were lielow tlie level of ground water 
for some distance, and a liirht ])latform of hoards with central drain 
was employed to keep the concrete dry untii hardened. 

The maximum force employed on this section was 120 men and 
18 horses, for the week ending August 10. 

Section 5. — Maaonfy Aqueduct, 

0oiitnetor» Bronot Salonom a FBdtti; data of eootimclt Maj S, 1901 1 aaMNiiit of ooiitnet» 

$137,536.50; length of aqueduct, 5,295 feet, Including crossing under the tracks of the New 
York, New Harea & Hartford Railroad at Nobacot station j width of w^oedact, 13 feat 2 
inchea. 

These contractors commenced operationo very promptly, and 
prosecuted their work viti:orous]y during the working season. 

The aqueduct is principally in open trench, but at one place, for 
a lensTtli of 1,400 feet, the oriirinal i^ound surface is from 1 to 6 
feet below the bottom of the masonry. For that space the founda- 
tion was prepared by removing the soil and building an eraliank- 
ment in 3-inch layers, using water and heavy grooved rollers to 
consolidate the material, and after completion the embankment was 
flooded twice before laying the masonij. The material used for 
filling was a very fine sand, with coarse gravel at the sides of the 
embankment. 

The masonry construction could not well be begun until a section 
of this embankment had been completed, and consequently it was 
not started until July 29 ; but excellent progress was maintained 
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until it was necessary to stop on flccount of freezing weatlier. It 
was deenied desirable that this eiiiliaiikmeut, once begun, should be 
made and the aqueduct completed before freezing weather, and l y 
concentrating their forces the contractors were successful in accoui- 
plishinsr this result. 

The value of the work completed November 15 was 36 per cent, 
of the amount of the oontiact, whUe the eontnict requirement was 
30 per cent. 

A stone-crushing plant was in nearly constant operation, to fur- 
niah the balance of the stone not obtainable by screening tiie gravel 
excavated from the trench. 

The mazimam force employed on this sectiod was 133 men and 
41 horses, for the week ending September 28. 

Section 13, — Mas<mry Aqueduct and Tunnd, 

CcmtneCor, Michael TT TCeefe; date of contract, May 20, 1901 ; amount of contract, $346,290; 
leogkh ot aqueduct, 7,300 feet, of which 6,686 feet are tUDoel; width of aqueduct, 13 feet 2 
liiclMt. Tliff eontract was sasigoed to the Colnmlrai Conitnicitai Company October 12. 

Proposals for the construction of this section of the aqueduct 
were first received April 30. The lowest bid amounted to $203,- 
083.25 and the next hid to ^005,300. The contract was awarded to 
tlie lowest bi<lder, but he claimed tliat he had made a mistake in his 
calculations, and declined to sign the contract. The Board there- 
upon decided to reject all bids and to receive further proposals on 
May 14. The lowest of these proposals, amounting to $346,290, 
was accepted. 

The contractor started upon the work very promptly, and, not- 
withstanding the scarcity of labor and the 'delays arising from slow 
delivery of machinery and supplies, the excavation of the west 
portal had progressed sufficiently to begin a tunnel heading on June 
24. The boilers and engine for the air compressor were received 
the latter part of June, but were not ready for operation until 
August 16. The excavation of the open cut at the east portal of the 
tunnel progressed slowly, and tunnelling was not commenced at that 
end until August 2(). 

During the suninier and early autumn the proorress upon tlie tun- 
nel, which needed to be larire to meet the contract requirements, 
was (juile unsatisfactory ; aiul it soon hecaine apparent that more 
plant and resources than the contractor appeared to have at his dis- 
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pofial would be neoesaary ia order to complete the contract wiffain 
the slipalated time. An arrangement was therefore perfected for 
obtaining additional capital by the organization of a company to 
carry on the work ; and by the consent of all parties the contract 
was assigned on October 12 lo the Columbus Construction Com- 
pany, of which S. Caspains is president, Joseph A. Flynn secretary 
and treasurer, and Mr. Keete one of the stockholders. 

Iinniediiite ste[)s were taken by the Columbus Construction Com- 
pany to increase the working facilities. Additional and improved 
boarding houses for the laborers, as well as euiiine houses, stables, 
shops and cement sheds, were built. A second compressor engine 
and another boiler were ordered, and wero |Kit in operation Novem- 
ber 2. An engine and dynamo were also installed to famish elec- 
tricity for lighting and motiye power in tunnel. The working force 
was increased as rapidly as boarding accommodations could be pro- 
vided, and throughout the month of December a full force of about 
140 men, divided into day and night shifts, was employed. 

It necessarily required some weeks to accomplish this preliminary 
work, and until it was completed the gi'eatest possible rate of prog- 
ress in the tunnel excavation could not be expected ; but afterwards 
there was a eonlinued gain iit the rate of progress, although up to 
the end of tlic year the desired rate had not been t'lilly attained, 
largely on account of the unfavorable conditions of tlie i!:round at 
the west end of tlie tunnel. At this end of the tunnel, for the whole 
530 feet excavated from the portal to the |>oint reached at the end 
of the year, the lower [)art of the tunnel has been in rock and the 
upper part in a compact clayey material, which is so hard as to re- 
quire drilling and blasting, but wet enough to render it unstable, 
and to require continuous and systematic timbering for its support. 
In this material the progress has necessarily been slower than in the 
solid rock, such as is encountered at the east end of the tunnel. 
There the formation is a massive, coarse-grained granite, which is 
hard to drill, but blasts well and does not require support. 

The total length of the tunnel is 5,686 feet, and at the end of the 
year the total amount excavated was 1,001 feet, consisting of 530 
feet at the west end and 471 feet at the east end, which was 559 feet 
less than the retjiiirements at this time. 

The power station is located at tlie west portal of the tunnel, and 
ooutaius two Ingersoii-6ergeant straight-ime 18-inch by 18^-inch 
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by 24-incb air compressors : two Westin^rhouso standard cnirines of 
60 horse-power and 20 horse-power, for dnving electric generators ; 
and one Thomson-Houston 500-voIt, 70-kUowatt direct-current gen- 
erator, to furaiah electricity for lighting and for operating 4 V^ton 
electric locomotives in each end of the tunnel. Additional ma- 
chinery in use outside of the central station includes 2 double-cylin- 
• der double-dram hoisting engines, to operate the inclines by which 
material is removed from the tunnel ; 2 duplex pumps and 2 pulsom- 
eters, to drain water from the tunnel ; II machine (kills, and 1 6-ton 
saddle tank locomotive for hauling material from the east portal to 
the waste dump, about 2,000 feet distant. As soon as the General 
Electric Company can deliver them, it is proposed to substitute two 
V/fs-ton electric locomotives for the horses now used for hauling cars 
underground. 

None of the concrete masonry, which it is anticipated will be used 
almost exchisively for liiiinir in this tunnel, had been built before 
the end of the year: but preparations arc un<lcr way for an early 
start on this lining, as, in order to tinish tlie whole work on time, 
it will be nooossary to have the masonry and excavation proceed 
simultaneously. The ))rick arched concrete culvert under Wellesley 
Street has been completed, except the masonry head walls. 

Of the excavation from open trench beyond the ends of the tun- 
nel, about one-quarter of the total amount has been made. At the 
east end of the section, where a deep trench is required, the material 
was removed with a steam shovel. 

The maximum force employed on this section was 147 men and 5 
horses, for the week ending December 21. 

Sections 8 and. lO, 11 and 15. — Masonry Aqueduct and Timnti, 

Contractorat Winston & Co. ; date of contracts, Angnst 28, 1901 ; amonnt of cootractBi f 466,il9 ; 
iengtli of Mivediut, 18,710 feet, Inolndve of 8 ifplioii dumlMit mi Meaom 8 and 10^ and 
Ibe screen and tttrmbial dtamtmi wd 600 Iwt of tannd on 8«ctloii lOt wldUi of ftqnadnct* 
IS feet 2 indies. 

These contracts were awarded so late in the season that it was not 
expected that very much work would l>e done, except on Section 15, 
where the excavation of the tunnel and some rock cuts could be con- 
tinued during the winter. 

As all of these sections were let to one contractor, it was thought 
that he might perfect his organization for masonry construction 
without lniildin<; masonry on more than one section ; and the con- 
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traotor chose the easterly portion of Section 8 as a favorable place 
to begin the biiildiug of mastniry. He lost no time in coninienciug 
operations, and pushed liis work with most commendable energy. 

On Section 8 oxcavation was connnenced September 9, the first 
masonry laid October 10, and 500 linear feet of aquednct completed 
before the close of the season. This, together with 800 feet of 
trenoh excavation on this section and other preliminary work done, » 
may be said to represent about double the contract reqatremeats for 
sections 8 and 10, which are included in one contract. 

An abundance of excellent sand and graYel was found in the exca- 
vations on Section 8, and a rotary power screen, with conveyor, 
bins, etc,, has been operated to separate the sand and gravel, result- 
ing in much economy over hand methods. 

On sections 10 and 11 nothing has been done further than clear- 
ing the strip taken for the aquednct, removing the wood and burning 
the brush. 

On Section 15 the necessity of grading roads to gel access to the 
work, before camps coukl be built, and the further need of obtain- 
ing a water supply before much grading could bo done, tended to 
delay the commencement of actual work until September 28. Since 
that date the ckNiriiiir, gnibbing and excavatinir liave i)rogretssed 
steadily, aUhouirh rather slowly: and at the end of the year about 
half the amount of work required by the contract had been com- 
pleted. The actual progress, however, should be regarded as greater 
than indicated by the above statement, as a large part of the pre- 
liminary work of organization, building camps and installation of 
maohiner)' had been accomplished. 

To furnish power for running drills in the tunnel and open trench 
and for hoisling and pumping, a plant consisting of B TO-horse^power 
boilers and a Rand Imperial air compressor of 120 horse-power has 
been provided, and was put in operation November 25. Other 
machinery on the ground, bat not yet all in use, includes travelling 
derrick and hoisting engine complete, 7 machine drills, 1 No. 5 
Gates crusher with engine and elevator, pumps, cars, rails, etc. 

The maxmuim force employed on these sections wan il8 meu and 
82 horses, for the week ending October 26. 
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Section 14. — Open Channel. — Sections 1 and 2, Weston 

Jieservoir, 

Contractor, Nawn & Brock ; date of contracts, November 2(5, 1901 ; amoant of contmrt-^, $206,- 
370 1 leugtb of tbree sectiont, 5,050 feet, iaclading about 1,400 feet of opeo chauocl, 66.6 
MXt§ of naervoir and channel, and au earth dam 900 feet long, wtth oonente core wall. 

These contracts were let in the autumn, before the ground was 
covered with snow, so that the contractor might arrange for the 
erection of buildings, tlie delivery of machinery and tlie organization 
offerees during the winter, and make an early and vifrorons begin- 
ning 98 soon as the frost leaves the ground. No work hA& been 
done on the grouod under these contracts. 

In order to provide a main drainage channel, so that the reservoir 
would be well drained for the commeDoeinent of work in the spring, 
and to get it in condition at the time of the letting so that con-> 
tractors might hare access to all parts of the reservoir and see the 
nature of tiie materials, a considerable amoant of work was done hy 
a day-labor force in the snmmer and autnnm, in digging the main 
channel and lateral ditches, in excavating test pits, in laying bare a 
portion of the rock at the site of the dam and in cutting the brush 
from the site of the reservoir. 

Progress of Work amb Matertam useb. 

During the season the total length ot aqueduct built in open 
trench equalled 11,222 feet, or 23 per cent, of the total length. 
The following statement gives the length of aqueduct boiit and to 
be built iu open trench on each section : « 



■aonoflT. 


BniH. 


'i\> 

be BuUt. 


sacTiov. 


Built 


To 
b« Built. 


Section 2, . 
Section 3, . 
Section 4, . 
Section 5, . 
Section 6, . • . 
Soofetoo 8, . ■ 


2,368 
1,417 
3,271 
1,667 
841 
494 


2,368 
1,928 

884 
3,728 
8,fi79 
2,d71 


Section 10, 
Section 11, 
Section 12, 
Section 13, 
Section 16, 


1,264 


2,925 
6,600 
5,236 
1,614 

6,m 



The following materials have been used during the year : — 

Natnral cement (barrels), • 26,658 

Portland cement (blurreU), . I3,kio 

Bricka, 1,601,000 



Digitized by Google 



118 



METROPOLiTAA WATER [Pub. Doc. 



ENanrEEBiNO. 

The time of the engineerinsr force lias been devoted wholly to tlio 
completion of the preliminaiy surveys, preparation of plans and 
other matters pertaininsr to the se\ (M'al contracts which have been 
awarded during the year, and later to the direction and supervision 
of the work under constructiou. 

Extraordinary care was taken in the surveys and studies for the 
location of the aqueduct and other structures, to insure the best and 
most economical adjustment of the same to existing natural condi- 
tions ; and during the early spring considerable attention was given 
to a final revision of the alignment of the aqueduct and open channel 
and margins of the Weston Reservoir. To aid in these stadies, 
farther information was gained relative to the character of materials 
to be moved, by digging 74 test pits, amounting to a total of 380 
linear feet, and by 10 wash drill borings and 664 rod soundings, 
aggregating, respectively, 144 and 6,015 linear feet. 

Considerable time and study have been given to the location of 
tlie steel siphon pipes to cross the Sudbury valley and Happy 
Hollow. 

Tiie nature and area of the watershcdb and the j)osition and sizes 
of the culverts to carry the drainage across the aiiueduct were deter- 
mined, and 43 topographic and 46 detail cuh ert plans have been 
furnished in this connection. The required changes in grade for 
the various liighwa}^ crossings in Franiingham and Wayland were 
carefully studied, and plans for the modification of 13 roads have 
been prepared. 

Plans for the highway crossings in Framingham have been ac- 
cepted by ^e selectmen ; those for Wayland have not yet been 
acted upon. 

The work in connection with the matter of lands required for the 
aqueduct and reservoir has taken much time. Sarreys were made 

of all estates crossed by the aqueduct, as well as many adjoining 
tracts, and land-taking plans have been drawn to cover the whole 
work. These consist of 20 large sheets, showing dimensions, areas, 
etc., of the 153 parcels of land taken for aqueduct and reservoir 
purposes; in addition to these, 3 long roll plans, sliowing the land 
surveys and takings on a scale of 100 feet to 1 inch, have been pre- 
pared for office records. 
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Estimates of quantities and cost were furnished as required, to 
serve hs u basis in letting contracts for tlie 14 sections for which 
proposals were received. 

Cement testing was an important branch of the work in this de- 
purtnient, and received caretni allentioii. A room was suitably 
equipped for this work, and the testing begun on June 3, when the 
first carload of cement was received. One cement tester was em- 
ployed until Jane 27, when it was necessary to ^ve him an assist- 
ant. A third man has been emi)loyed eollecting samples and noting 
deliveries of cement and bricks. All the cement received thas &r 
has been packed in jate or cotton bags, ranging from two to four 
bags to the barrel, according to the brand of cement. A system of 
marking, consisting of attadung to each bag a tag giving the car 
number, has been followed. This senres to identify the cement to 
the inspector on the work, who is furnished with a list of accepted 
carloads. 

During the year 301 carloads of cement, containing 45,365 bar- 
rels, were received and tested, and 14,000 briquettes were made tor 
the purj)oses of the tests required. Thus far only four kinds of 
cement have been used in this masonry, viz., Hoffman, Union, Atlas 
and Giant. A summary of the cement tests is given in Appendix 
No. 2. 

The bricks used in the aqueduct have come principally from the 
Granite State Company of Epping, N. H., but a few were from the 
Star Brick Company of the same place, and another small lot from 
the Cambridge yards of the New England Brick Company. Some- 
thing over 2,000,000 bricks have been received during the year. 

DISTRIBUTION DfiPABTMSNT. 

Dbxtbb Bbaokbtt, Ikparimeni EnffimBr, 
The work of this department comprises the construction, mainte- 
nanee and operation of the pipes, distributing reservoirs, pumping 
stations and all other works in the Metropolitan Water District, 
with the exception of Chestnut Ilill lieservoir and the grounds about 
it, and the Sudbury and Cochituate aqueducts. 

During the past year th« work of the de{)artment has been under 
the direct charge of the following assistants : — 

William £. Foss, division engineer, has had charge of the engi- 
neering work connected with the construction of the Bear Hill Reser- 
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voir, in Stoneham, and the laying of pipe lines for supplying that 
town with water ; also of studies and investigations relating to the 
injury of the pipes by electrolysis, and of surreys and investigi^ 
tions for pipe lines leading from the tenninos of the new Weston 

Aqueduct. 

John L. Howard, division engineer, has been in charge of the 
engineering work conuocted with construction at the Chestnut Hill 
and Spot Pond pumping stations ; also of making surveys, plans 
and estimates for j)ipc lines leading from the terminus ut the new 
Weston Aqueduct into the Metropolitan Water District. 

Caleb M. Saville, division engineer, has had charge of the engi- 
neering work connected with the Forbes Hill Reservoir and tower in 
Quincy, and the tunnel for pipes under the channel of the Mystic 
Biver between Charlestown and Chelsea. 

- Alfred O. Doane, diTision engineer, has had chaige of the engi- 
neering work connected with the maintenance and operation of the 
scTend pumping stations and pipe lines, the installation of gages for 
recording the elevation of the water in the reservoirs and the pre»- 
sure in the pipes ; also of the records of amounts of water pumped 
and consumed. 

John W. Lynch, engineer of pumping stations, has had direct 
charge of the high and low service i)uinping stations at Chestnut 
Hill, as well as the general supervision of the mechanical work at 
the other pumping stations. 

George E. Wilde, assistant superintendent, has continued in eharge 
of the maintenance and operation of pipe lines, reservoirs and other 
works in the Distribution Department, with the exception of the 
pumping stations ; and has also had charge of the minor works oi 
construction which have been done by day-labor forces. 

The engineering force, including inspectors, numbered 34 at the 
beginning of the year, but has gradually diminished, and at the close 
of the year numbered 23. 

The construction work of the year has included the completion of 
the buildings and machineiy at the new pumping stations at Chest- 
nut Hill and Spot Pond. The reservoir on Forbes Hill has been 
finished and placed in service, and the masonry tower around Ihe 
standpipe near the reservoir is nearly completed. Pipes for fur- 
nishing a supply of water from the Metropolitan Works to the town 
•of Stoneham have been laid and are now in use. The Bear Hill 
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Reservoir, which will be used for fumishinsr water to Stoneham 
under a greater pressure than at pre&eat, was nearly finished when 
work waa suspended for the season. 

PiFB Latino. 

The only important extension of the pipe system was made for 
the purpose of rurnishing a supply of water to the town of Stoneham, 
which entered the ^letrupolitan Water District on May 21^, li>01. 
A 24-incli line, 5,831 feet in lensrth, was laid from the Spot Pond 
pumping station around the northeasterly end of Spot l^ond to the 
junction of Main and South streets; from this point a 20-inch line, 
l,6iy feet in length, extends through the Middlesex Fells Re8er\'a- 
tion to the Bear Hill Rcser\'oir; and another 20-inch line, 4,766 
feet in length, through Main Street to Stoneham Square, where it 
connects with the main pipe of the town. A Venturi meter was set 
in the pipe line near the pamping station, for use in measuring the 
quantity of water used in Stoneham. 

A contract for laying these pipes was made with the C. H. Eglee 
Company of Boston, on June 22, and the work was commenced 
June 25. The portion of the line between the pumping station and 
tile town of Stoneham was completed and placed in senrice on Octo* 
ber 21, but the pipes connecting with the Bear Hill Reservoir were 
not all laid until December 4. 

In connection with this pipe layino: five-conductor lead-covered 
cable was laid between the puniplni: -l otion at Spot Pond uiid ilie 
Bear Hill Reservoir, for use in conncciiun with a ira^e I'oi indicating 
and recording at the pumpmg station the elevation of the water at 
the reservoir, and also for telephone service. 

The cost of this work, exciusire of engineering, to December 
31, 1901, was $48,442.75. 

Bear Hill Rebbrtoib. 

This reservoir, which will contain 2,000,000 gallons of water with 
a lull reservoir level 300 feet above Boston city base, is being con- 
structed for the purpose of furnishing a greater pressure in the town 
of Stoneham than would be furnished by the Fells Keservoir, which 
is 29 feet lower. It is located in the Middlesex Fells Reservation, 
near the summit oi Bear Hill, and is formed by building two dams 
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across a depresBion in the rooky ridge formiDg the hill, and excavat- 
ing all the earth and some of the rock from the enclosed area. 

A contract for building liie icscrvoir was made with the C. H. 
Eglce Company of Bostou, on July 16. Work was betrun on July 
27, and at the close of the noasoii the concrete masonry dam.s were 
nearly finished, the substructure of the gate-chamber completed, and 
most of tbe earth and rock removed from the interior of tlie basin. 
The reservoir has been tilled with water to within 3^ feet of high- 
water mark, for the purpose of protecting the masonry. 

The cost of the work, exclusive of engineering, to December 31, 
1901, was 118,667.70. 

Forbes Hill Eesebvoib and Masonry Tower. 

A contract for building this reservoir was made with Beckwith & 
Quaokenbush of Mohawk, N. Y., on Jnly 7, 1900 ; and when work 
was suspended, at the close of the year 1900, the masonry gate- 
chamber of tiie reservoir was finished and the earth embankments 
were nearly ready for the concrete lining. - During the winter the 
reservoir was kept full of water, in order to protect the embankments 
from freezing. In April, 1901, the water was drawn oft', and the 
contractors resumeil \vork on ]\lay G. The work of placing the con- 
crete lining was commenced June 10 and completed September 18. 
"Water was pumped to the reservoir on September 23, and on Sep- 
tember 27 it was filled to within 2 feet of hiy-h-water mark. The 
laying of tlie granoHthic walks and the surfacing and seeding of the 
embankments were not finished until early in November. 

The reservoir is in the form of a rectangle, 280 feet long by 100 
feet wide at the bottom, and 3391,^ feet long and 1593/^ feet wide at 
the high-water line. The embankment is 15 feet wide at the top, 
with an inner slope of 1.75 horizontal to 1 vertical, and an outer 
slope of 2 horizontal to 1 vertical. The embankments are composed 
of clayey hardpan, excavated from the interior of the reservoir. 
This material was placed in 4*inch layers and thoroughly roUed 
with grooved rollers. The bottom and sides of the reservoir are 
covered with concrete to a point 2 feet above high-water mark. 
This concrete lining was put on in two layers, a lower layer of 
nai Lii al cement concrete and an upper layer of Portland cement con- 
crete, separated by a plastering of Porthind cement moitar about 
half an ineli in thickness. The plastering also was placed in two 
layers, the bottom layer composed of 1 part of cement and 2 parts 
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of Band, the upper layer of neat cement, which was rubbed to a hard, 
smootli surface, in order to make it as iMipcrviout? as possible. The 
lower layer of concrete is 4 inches thick on the bottom of the reser- 
voir and 6 inches thick ou the slopes. The upper layer is 4 inches 
Ihiclv on tiic hottoni and 5 inches thick on the slopes up to elevation 
185, tihovc whicli it irradually increases to a thickness of 2 feet at 
the toj), which is at elevation 194. The upper layer of concrete on 
both bottom and slopes is laid in blocks, about 10 feet square, and 
given a smooth finish. A granolithic walk 6 feet wide extends 
around the reservoir on the top of the embankment, access to which 
is obtained by granite steps on either side of the gate-chamber. 

The gate-ohamber is constructed entirely below the level of the 
top of the embankment. It has walls of Portland cement concrete, 
and contains two chambers. One of these chambers is 11 feet by 3 
feet, and contains screens, a 30-inch sluice valve and a 12-ineh drain 
valve. The other chamber, from which water is excluded, is 11 feet 
by 9 feet 6 inches, and contains valves for controUino: the flow of 
water to and from the reservoir. A wire fence 5 feet hiirh and 
about 2,035 feet long has been built around the reservoir, on the 
line dividing the water works proi^erty from adjoining estates. 
When tilled to hi<rh-water level, the elevation of the reservoir is 
If) 2 feet above Boston city base, the depth of water is 17 feet, area 
of water surface 1.23 acres, and the capacity is 5,120,000 gallons. 

The cost of the reservoir, exclusive of engineering, to December 
31, 1901, was $36,833.11. 

On May 23 a contract was made with James E. McCoy of Boston 
for the construction of a masonry tower around the steel standpipe 
which was erected in 1900. The work was commenced on May 27, 
and it was expected that the tower would be entirely finished before 
the end of the year; but, on account of delay in receiving cut 
granite, the masonry is still unfinished, and practically nothing has 
been done on the iron stairway and roof. The circular wall of 
granite masonry surroundincr the stsmdpipe is now built to a point 
about 70 feet above the irround and !d)out 7 feet below the top of llic 
finished coping. When completed, the tower will be provided with 
an obnervation roof reached by a spiral staircase built between the 
steel tank and the masonry wall. 

The cost of the work to December 31, 1901, exolusive of en- 
gineering, was 111,774,05. 



oiyui^L-o Ly Google 



124 



METROPOLITAN WATER 



[Pab. Dog. 



Low-service Pumt'ing Station at Chestnut Hill and Nobthern 
High-service Pumping Station at Spot Pont>. 

On January 1, 1901, the buildings at both of these stations were 
completed, with the exception of laying the slate floors in the engine 
rooms ; and the engines were in operation, but had not been painted 
or offidallj tested and accepted. 

At the Chestnut Hill Station, Norcross Brothers, the contractors, 
began the work of laying the slate floor on Jannary 21 and com- 
pleted the same on April 9. At the Spot Pond Station, McNeil 
Brothers began work on the floor on January 21 and finished on 
February 9. 

At the low-service station at Chestnut Hill a steam winch, ilu- 
nished by the Americun Ship Windlass Conipany of Providence, 
R. I., has ])een placed in the coal siied far use in handling coal cars. 
The winch has a small reversible en^cine with two 7-inch by 10-incli 
steam cylinders. At the Spot Pond pumping station a 15-kilowatt 
electric generator, directly connected to a 6-inch by d-inch Aifree 
high-speed engine, and a new switchboard, harve been installed, at a 
cost of $1,235. 

The building and machinery at both of these stations are now com- 
pleted, and the principal items ot cost to December 31, 1901, ex- 
clusive of engineering, are as follows : — 

CkaHuU ffitt Low-Service Pum^g Btation. 
BoUdfaig, including foQndadons for engines and boilers, steel over* 
flow tank, sluico valves, ash lift, heating piping and wiring for 

electric lighting |2 14,906 65 

Engines 158,556 47 

Boilers and fuel economizer, . . . 23,712 40 

Eledrio lighting engine, generator and twitohboard,. . . . 2,097 00 

Travelling eraoe S^IS 00 

Piping and valves in connection with engines and boilen, 16,043 16 

Miscellaneoos, 5jSIH 07 

Total, 1419,012 26 

Spot Pond Funiping Station. 

Building, including fouadauuus for engines and boilers, sluice gates, 
heating piping and electric lighting, 1125,866 86 



Engines^ . . . . 
Boilers and fnd economizer. 



100,787 88 
42 
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Electric lighting eugiue, getierutor and switchboard, . . . |1,235 00' 

Trayelling eraoe, S,M> 00 

Water aad eteam pipes, TaWes, ete., 10^007 16 

MisoeUeaeoiM, IJXB 48 

Total #267^58 34 

The oflScial tests of the four new en^nes in the low-service and 

Spot Pond pumping stations were made Ain-il 30 und June 4, and 
the results of the tests, includinsr a description of the pumping plants, 
may be tound in Appendix No. 4. 

Miscellaneous. 

A small masonry cliaiubcr has ])ecn built on the Cochitante Aque- 
duct, near the high-service pumping station, from which water can 
be taken through a 48-inch pipe to either the high or low service 
stations. The substructure of this building was built by the main- 
tenanoe force. The chamber is 7 feet by 9 feet 6 inches and 13 feet 
deep, yriih foundations and walls of Portland cement concrete, and 
contains grooves for stop-planks or screens, and a sluice gate for 
controlling the fiow of water. The superstructure was built by 
NorcrosB Brothers, at a cost of $1,552. It is 10 feet 4 inches 
square on the outside, with exterior walls of quarry-faced Milford 
granite, lirownstone trimmings and a shtted roof. The interior is 
lined with red pressed brick. 

In order to increase the supply into the pump- wells at the high- 
service station at Chestnut Hill, a connection 3(5 inches in diameter 
has been made between the screen-chamber and the pump-well of 
engine No. 4. The castini^s and sluice valve for this work were 
purchased in 1900, but a favorable opportunity for setting the cast- 
ings and valve did not occur until 1901. The work of catting 
through and restoring the walls of the screen-chamber and pufbp- 
well and placing the castings and sluice gates was done by tiie main^ 
tenance force, and completed at the end of the year. 

For the purpose of indicating and recording at the Chestnut Hill 
high-service pumping station the elevation of the water in the Waban 
Hill Beservoxr, a Winslow electric gago has been installed, and a 
5-oonductor lead-covered cable, 7,650 feet in length, laid under 
ground between the pumping station and the reservoir. To provide 
facilities for emptying this reservoir, in case of repairs, without 
injury to private property, 489 feet of 8-inch Akron pipe were laid 
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in Common wealth Avenue, connecting with the surface druinage 
system in the avenue, and 150 feet of 8-inch iron drain pipe were 
lowered in Ward Street. 

At Sj)ot Fond the plantinir of trees and shrubs was completed 
early in the bpriug by the maintenance force, under the supervision 
of Olmsted Brothers, Landscape Architects. 

The maintenance force has also hud near Spot Pond 200 feet of 
8-inch Akron pipe, for the purpose of draining the cellar of the 
stable belonging to the Metropolitan Park Department ; and 1,900 
feet of 3-inch tile drain, for draining the. land near the junction of 
Pond and South streets and in the vioinitj of the southern gate- 
house. 

The boiler room of the Arlington pumping station has been en- 
larged hy building an addition, d feet by 15 feet, on the north side 
of the building, making room for a reserve boiler which was pur- 
chased from the city of Clielsca. The boiler is 72 inches in diame- 
ter, 9 feet 7 inches long, and contains 350 2-inch tubes, 6 feet 1 inch 
Ion.: . riie addition tf) the building was built and the boiler erected 
by the maintenance force. 

Engineertno. 

The engineering force has been engaged upon the preparation of 
plans and contracts, and the superintendence of the construction of 
the Bear Uili Beservoir and of the pipe lines for supplying the town 
of Stoneham, the superintendence of the construction of the Forbes 
Hill Besenroir and masonry tower, the tunnel between Charlestown 
and Chelsea, and work at the Chestnut Hill and Spot Pond pumping 
stations. Surveys and investigations have been made of several 
routes for pipe lines leading from the terminus of the Weston Aque- 
duct into Uie Metropolitan District, and detailed plans have been 
made of two of these routes leading to Chestnut Hill Reservoir and 
of one route leading to the present 48-inch pipes in the Brighton 
district. Snrveys and plans have also been made of several routes 
for a pipe line between the present terminus of the 48-inch main 
near College Hill in Medford and Spot Fond. Estimates have been 
made of the pipes, special castings and valves required for these 
lines, and specifications and contracts prepared for furnishing the 
same. Considerable time was devoted to making the oliicial duty 
trials of the Holly engines at the Chestnut Hill and Spot Pond 
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stations, and to oaloulatiBg the resalts. Inyestigations relating to 
the effect of electrolysis on the water pipes in the District have been 

continued, and a special report made upon tiie subject. Inyestiga- 
tions and reports huvc also been made upon Spot Pond Brook, upon 
the value of the property taken at Spot Pond from the cities of Mai- 
den, Mcdford and Melrose, upon lillei^cd dania!j:e to private property 
near Spot Pond by flooding duriui,^ freshets. i[|)()n the use of hand- 
hose and lawn sj)rinklers in the .Metropolitan District, upon the 
elevation at which water can be maintained in Mystic Lake, and 
upon the question of supplying water to the town of Braintree. 

OFFICE FOliCE. 

Alfred D. Flinn, Prindpal Office Assistant, Joun N. FKRausoN, Qfflee A$9($iant» 
Mr. Flinn has continued in charge of the designing and drafting 
force. The average number in this force during the year was 10. 
The most important matters upon which the force has been engaged 
were Ihe Weston Aqueduct and Reservoir, tiie Wachusett Dam and 
the masonry tower to enclose the Forbes Hill standpipe. 

Studies for the Weston Aqueduct and Reservoir were in progress 
in 1900, and were continued durinsr 1901. Designs for the greater 
part of the work wore matured aial contract plans and specitic-atious 
were prepared for the letting of almost all of the aqueduct and the 
reservoir. 

The designinii for tliis aqueduct involved an unusual amount of 
detail work. On account of the dill'erent grades of the upper and 
the lower portions, the aqueduct is of different dimensions. Earth 
and rock tunnels and a depression of the aqueduct under the New 
York, New Haven & Hartford Railroad at the Nobsoot station re- 
quired special designs. There were also 42 culverts and about 14 
other structures, the principal of which are the outlet chamber near 
the Sudbury Dam, the head chamber of the aqueduct, 4 siphon 
diambers, the channel chamber, the screen-chamber and the ter- 
minal chamber. Some studies relating to the superstructures for 
these chambers were made in the drafting office, and foundation 
plans and other information were prepared for the architects, Messrs. 
Shepley, Kutan & Coolidge. 

The Weston Reservoir and o])en channel, with the dam and the 
system of drainage for diverting from the reservoir the water from 



Diyiiizea by Google 



1 



128 MEXKOPOLIXAJJJ WATEB [Pub. Doc, 

adjaceut lands, required much desianoing. As tilrt^ady stated, Olm- 
sted Brothers advised with retrard to the laiid.scai)e treatment and 
the disposal of the material excavated, but much was done upon this 
work by the designing and diaftinir fon e. 

A considerable part of the work ot preparing the [)lan8 for the • 
taking of land for the Weston Aqueduct and Reservoir was done in 
this office, and a large map was drawn to show the location of the 
aqueduct. 

In connection with the Wacbusett Dam, constmctlon drawings 
were made for a portion of the pool and spillway below the dam, 
and for the castings and pipes to be built into the dam and the 
upper and lower gate-chambers. Construction drawings were also 
begun for these two chambers, and at various times additional study « 
was devoted lib the power plant which it is proposed to install in the 
lower gate-chamber and power house. Sketches and other informa- 
tion relating to the design of the superstructure of these buildings 
have been furnisliod to Messrs. Shepley, llutau Coolidge. 

Contmct di'awings and s})ecifieati<)ns for the Forbes Ilill tower 
were prepared on the basis of the sketcli for the design furnished 
by Messrs. Shepley, Eutan & Coolidge in 1900. 

The preparation of the card index of the drawings mentioned in 
the last report was continued by the typewriters from the Library 
Bureau, and completed by them in February ; since then the neces- 
sary card writing has been done by the regular employes. 

The removal of the offices of the Board and of the Engineering 
Department from 3 Mt.- Vernon Street to 1 Ashburlon Place, and 
the construction of a fire-proof vault in the new office required a 
general rearrangement of the drawings, which involved mndi work, 
in order to get them permanently and conveniently filed ; but the 
results are satis&ctory, as the drawings are now properly filed and 
indexed, and important drawings are safely protected against fire. 

The following is a sunmuirization of the matters upon which the 
department was employed : — 

Weston Aqueduct : Preliminary studies and investigations ; con- 
tract drawings for sections 2, 3, 4, 5, 6, 8, 10, 11, 12, 13, 14 and 
15, including chambers, culverts and other structures; land plans; 
detail drawings r)f siphon and other chambers, culverts and other 
features; studies for superstructures of head, siphon, channel, 
screen and terminal chambers ; studies for head works. Section 1 ; 
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contract drawings for special castings and pipes for Section 1 and 
the siphon chambers ; studios and drawings for sections 7 and 9, 
including the crossing of the budbury Klver ; and map of aqueduct 
location. 

Weston Beaenroir: Preliminary studies; landscape treatment; 
dam I drainage around raervoir ; Ash Street relocation and bridge 
OTcr open channel; and contract drawings and specifications. 

Waohusett Dam : Constraotion drswings for pool and spillway ; 
constmction drawings for upper and lower gate-chambers (unfin- 
ished); spedal oastingB, pipes and yalves; power plant; super- 
structure for power house ; and automatic registering gate. 

Wachnsett Aqueduct: Beoord drawings of culverts, highway 
bridges and Assabet bridge. 

Wachusett Reservoir : Miscellaneous plans for hearings. 

Relocation of Central Miissachusetts Railroad : Studies for high- 
way bridges. 

Clinton Sewerage : Record drawin<^s. 

Piversion of Water : Drawings for Nashua River Paper Com- 
pany's suit. 

Sudbury Dam : Bronze tablet for inside of c^ate-house. 
Improyement of Lake Cochituate: Snake Brook and Peggn 
meadows. 

Chestnut Hill Reservoir: Screen closet and washing apparatus 
for effluent gate-house No, 2. 

Southern High-service Reservoir : Forbes Hill masonry tower. 

Distribution Department, Pipe Lines: Record drawings and 
<diagrams relating to electrolysis. 

Distribution Department, Miscellaneous: Screens, stop-planks* 
lifters for screens and stop-planks, sluice gates and floor* plates for 
gatc-bouscs ; tests of Holly puuipiii<r engines (low and northern high 
service) ; assciiibly drawing's of Holly low-service pumping engines ; 
coal car handling apparatus for low-service pumping station ; re- 
anangein Jit of machinery in West Roxbury pumping station; and 
record drawings of pumping stations. 

Miscellaneous : Diagrams of heights and conditions of reservoirs ; 
<lrawing8 and tablea for annual report of 190p ; and indexing and 
-filing drawings and calculation books. 

In all, 195 finished drawings were made during the year, also 
many studies, sketches and computations. 
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Mr. Feroriison has continued iu charge of the miscellaneous work 
of the oflice, such us receiving applications from tlio-e desiring em- 
ployment, procuring supplies, making blue-prints and filing jjians 
and records received from outside offices. lie has furnished much 
assistance to the CouveyaDoing JDepartmieat in the preparation of 
land plans, has made many inyestigations and computations, and 
has done much other work of so varied a character that it cannot be 
ennmeiated in a report. The ayerage force in hia department has 
numbered 8. 

Seven fatal accidents have occurred during the year, 3 at the 
Wachusett Reservoir, 2 at the quarry which furnishes stone for the 
Wachu^rit Dam and 2 on the Weston Aqueduct. 

All of those at the re^>er^ ()ir occurred in connection with the 
Operation of trains ; 2 on the railway used by Kawn & Brock and 1 
on the railway used by Long & Little. 

Of the 2 accidents which occurred at the quarry, the first occurred 
where a laborer slipped and fell a short distanoe, and one of the 
weights of the power drill with which he was working fell upon 
him, fractaring his skull ; the second occurred when a laborer was 
loosening stone from one of Ihe walls of the qnarry with a bar, 
which fell npon him, causing almost instanlf death. 

The first accident on the Weston Aquedact occurred on Section 4, 
where an engineer of the stone crusher was fiitally injured by billing 
into the lly-wlieel when it was iu motion ; the seccmd accident oc- 
curred on Section 12, where a mechanic who was erecting a bin for 
crushed stone was killed by the fall of one of the supports. 

MAINTENAKCE. 

The additional works maintained and operated in 1901 arc the 
Forbes Hill Reservoir, in Quincy, and the new pipe line to Stone- 
ham. 

Oboanization of -Maintenangb Fobgb. 

At the beginning of 1901 the total maintenance force employed 
directly by the Board was 151, exclusive of sudi of the engineers 

as devoted only a part of their time to maintenance. At the end 

of the year the force had increased to 174. From time to time 
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durinjar the year thf^re has hoen an additional temporary force en- 
gaged on special work, makiug the maximum number, including 
both the permanent and temporary force, 230. 

Bahtfaix akd Yibld. 

In the last annual report reference was made to the drought of the 
summer of 1900, and the statement was made that it ended with the 
heavy rain of November 24-27. 

Owing to the unprecedentedly low rainfell and flow of the streams 

from January 1 to March 10, this drought, which was partly broken 
in November, c<mtinuod until Marcli 10, As au instance of the 
severity of the drought for this season of the year, the average 
yield for the month of February on tlie Sudbury watershed was but 
300,000 gallons per day per stjuarp mile, against the next lowest 
record in twenty-seven years of 511,000 gallons, and an average for 
this period of 1,889,000 gallons. 

Immediately following this drought there was a remarkably large 
rainfoll in March, April and May, amounting to 22.40 inches on the 
Sudbury watershed, or nearly one-half the rain&ll for an average 
year, and a veiy large flow in the streams. During the summer 
the rain&U was abundant. In the autumn it was below the average, 
but in December it was more than double the average. Taking the 
^ i ar as a whole, the rainfidl was about 20 per oent. above the aver- 
age, and the flow from the Sudbury river watershed was 24 per 
cent, above the average. 

Additional statistics relating to rail da 1 1 and yield of watersheds 
may be found in Appendix No. 3, tables 1 to 10. 

* 

Stokaoe Resekvoiks. 
On January 1 the reservoirs on the Sudbury and Cochituate 
watersheds contained 8,839,100,000 gallons of water, or slightly 
more than one-half their total capacity. Owing to the unusual dry< 
ness of the season, already alluded to, the reservoirs, instead of 
rising, continued to lower until March 4, when they contained 
7,075,700,000 gallons of water, and their low level at so late a date 
gave rise to apprehension that they would not be filled ; but the 
succeeding heavy rains, beginning March 10, not only filled the 
reservoirs early in April, but furnished a large surplus to be wasted. 
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The reservoirs remained full until the latter part of June, when the 
storage decreased gradually to November 24, at which time there 
were 10,767,500,000 gallons of stored water in the reservoirs. 
From this time to the end of the year the etonige iDoreased. 

The following table gives the quantity of water in the storage 
resenroirs at the beginniiig of each month. The seoond column 
gives the total in the resenroirs from which the supply is usually 
taken, the third column the storage in the other reserroirs, and the 
last column the total storage in all storage reservoirs. 





DATS. 


In Sudbury 
HeB«rvoir and 
KramlD^ham 
Reserrolr No. 3 
((HUooa). 


In All Other 
Storase Kaaarvoin 
• ^«Uoii«). 


Total 
(CttUOM). 


JaDOkry 1, 1001, 

Febrnary 1, 

March 1 

April 1, 

M*y 1. 

Jll06 1, . • . • • . . 

July 1 

Augitat 1, ...... . 

S«pt60ib«r 1 

Ootober 1 

November 1, ..«••• 
D«««aiberl, 

a«miMrjl,UM^ 


6,205,000,000 
4,662.100,000 
3,556,900,000 
7,639,600,000 
8,4»6,200,O00 
8,536,600,000 
8,278,500,000 
8,012.300,000 
7,766.900,000 
0,961,600,000 
0,163.800,000 
6,337.200,000 


3,633,200,000 
3,020,300,000 
8,064,200,000 
6,396,700,000 
7,644,000,000 
7,603,200,000 
7.591,600,000 
7,314.000,000 
0,923,700,000 
6,4 10,000 
6,lLiy,.'.oo.ooO 
6,fi>»6.i>uu,000 
«»7U,«MMl0a 


8,839,100,000 
8,582.400,000 
7,210,100.000 
14,035,300.000 
I6,009,200,0ti 
16,138,800,000 
I6,870,000,OM 
16,327,200,001 
14,690,600,001 
lS,422,400,OOt 
12,2e3,3O0,00t 
11,023,800,000 
lSyMO,100,000 


MOTB.— Tbe storage in Dadley Pond U iaeladad in tfala Uble. 



Sudbury JReservoir. — At the beginning of the year the water in 
Sudbury Beservoir stood at elevation 252.54, which is 6.46 feet 
below the crest of the dam. The surface fell to elevation 246.90 on 
March 4, or 12.1 feet below the crest of the dam. The water then 
began to rise, and reached the level of the crest on April 3 and the 
top of the flash-boards on April 7. The surQice remained near hi^- 
water level until June 23, when the draft on the reservoir beginning 
to exceed the supply, it lowered about 7.5 feet to elevation 252.32 
on November 24. The water then began to rise, and reached eleva- 
tion 257.35 at the end of the year, — 1.65 feet below the crest of 
the dam. • * 

The Mui IWorough Brook filler-l>eds, at the head of one branch of 
the Sudbury Reserv^oir, have })een in service throuj^hout the year. 
They hltered all of the wuler of tlie brook except for short periods 
of less than a day each on eight occasions during freshet flows in 
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March, April, May and December. These filter-beds comprise 8.63 
acres of natural and 6.36 acres uf artificial beds. In cleanin*^ llu' 
former it has been customary, until the present yeait to harrow the 
surface of each of the beds after drying, leaving the dark-colored 
material upon the beds. During the year this fine organic deposit 
has been scraped into piles and remoyed from the beds. A large 
quantity of small stones has also been thrown out by the process of 
harrowing, and has been osed for riprapping exposed portions of the 
banks. A similar method is pursued upon the artificial beds, whidi, 
howoTer, have a surfihoe of sand free from stones. 

It is apparent that some method of renewing the sand snrfiuM 
from time to time must be adopted, in order to keep the depth of 
the tiJter-beds intact, and the best method of accomplisliing this 
result is now under consideration. A large amount of work has 
been done in the way of repairing and improving difi^erent portions 
of the beds. The culvert under Walker Street, just abo\ e the set- 
tling reservoir, was rebuilt during the summer, at the joint expense 
of the city of Marlborough and the Commonwealth. Advantage 
was taken of this rebuilding to enlarge the culvert by adding 2 feet 
to its width. 

Analyses have been made monthly by the State Board of Health 
of the water before and after passing throu^ the filter-beds, and 
they show that the water was not purified by filtration to as satis- 
fiictory an extent as during the previous year. The average of all 
the examinations made during the year is as follows : — 





B«fOi« 
FUlnttaa. 


Ann 




0.3S 


0.14 




16.84 


li.dO 




6.01 






0.1IW 


O.Ofi66 




6.0471 


0.0191 




2.16 


l.OS 




0.2100 


0.2147 




0.€0T4 


O.000» 




•.tt 


0.2» 




M 


».o 
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A number of improvements have been made around Sudbuiy 
Reservoir, principally in tlio planting of hemlock and white pine 
trees, rebuildinjr fences and grading the Grounds around Sudbury 
Bam. Poi'tion- )t the stable have been rebuilt and the cellar con- 
creted and drained. 

Framing ham Reservoir Mo. 3, which derives it« supply almost 
wholly from Sudbury Reservoir, was kept practically full through- 
out the year, with an extreme range in elevation of about 3 feet. 
From early Id April until the middle of June, during which time the 
flash-boards were kept in position on the dam, the water was kept 
as high as poasible ; bat daring the remainder of the year it was 
kept about 1 foot below the orest, to prevent a waste of water from 
the effect of the wind. 

In May a troublesome leak on the line of the old 48-inch pipe 
connecting Framingfaam dams Nos. 3 and 1 was repaired. It was 
necessary to sheet the trench and to use a steam pump to keep the 
excavation free from water. 

Framinrfhom Respryyyir No. 2. — Be^inninsr February 18, water 
was drawn in (■onsid( i il le quautiticis from this source for the supply 
of the Metropolitan District, lowering the water in the reservoir 
until March 9, when it was 7.4 feet below high-water mark. The 
level then rose rapidly. . Except during the period mentioned, the 
reservoir has been generally full throughout the year. 

Framingham JReservoir iVb. 1 has been kept practically full 
throughout the year. 

Aahkmd Reaerooir, — Water in this reservoir was about II feet 
below high-water mark at the beginning of the year. It rose 
gradually to about 7.2 feet below high-water mark on March 11, 
after which the water rose rapidly, and the reservoir remained full 
to the end of the year. 

HopMnton Reservoir. — Water in this reservoir was about 13 feet 
below hiirli-water mark at the bcjjiiuiin'jr of the year. Its level rose 
about 2 feet in the next two months. Dnrinu the month of March it 
filled, and remained practically full (lurinir the remainder of the year. 

]M(ifphftV Rf sf /•'•air was about 3 feet belosv hierh water at the be- 
gmuins' of the year, hut by April 21 it had tilled, and so remained 
until 2^ovember 7, when the waste gate was opened, in order to 
lower the reservoir in anticipation of the winter and sprins: freshets. 
During the past year the old dredge and steamboat at Whitehall 
Reservoir have been sold and removed. 
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Farm Pond has heon kept full throughout the year. An addi- 
tional door of iron has been built in the principal gate-house, to 
give access to the aqueduct embankment which passes through the 
pond. 

Lake CochUuule at the beginning ot tiie year was about 8 feet 
below high- water level, and remained within a foot of this level until 
March 12, when it began to rise rapidly. It was full on April 13, 
and remained practically so until about July 1. After this tiie 
amount turned throogh the aqueduot caused it to lower at an almoat 
uniform rate to a level about 7«5 feet below high water, on Noyem- 
ber 18. The water then began to rise, and at the end of the year 
was 2.71 feet below high water. Water was wasted at the outlet 
dam almost continuously from April 10 to June 11, and for two 
days at the end of the year. 

In connection with the work of improving the Snake Brook 
Meadow, already de.scribed under the head of ** Coiif?tnictioii," the 
flow from LOG square miles of the S)i;ikij Ijruok watershed was 
diverted iVoiii tlie hike, in order to diminish as much as possible 
the amount of water to be pumped in connection with that improve- 
ment. In estimating: the yiehl of the watershed allowance has ])een 
made for this diversion, and also for the amount of water pumped 
from the Snake Brook Meadow and diverted fsom the lake, as 
already described. 

From January 2 to January 22, and from March 21 to April 8, 
water amounting in all to 543,^,000 gallons was discharged into 
the lake from the Sudbury Aqueduct* 

No water has been drawn from Dudley Pond into the lake during 
the year. On January 1 the pond was 4.14 and at the end of the 
year 2.17 feet below high water, the highest point being reached on 
June 10, when the snrikce stood 1.48 feet below high water. 

The Pegan Brook filter-beds in Natick have been in use for 278 
days during the year. All of the brook water was filtered, except 
for |)oi tions of three days, when a small amount of water overflowed 
the settling reservoir and passed into the lake. At these times, 
however, freshets too large for the inimps to handle were passing 
down tlie i)rook, and the water was com|)aratively pure. The total 
quantity of water pumped from Pegan Brook during the year was 
295,261,000 gallons ; the total amount of coal consumed was 304,414 
pounds, — making 970 gallons of water pumped per pound of coal« 
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SOUBGU FBOM WHICH WaTBH HAB BEBN TAKEN. 

Durino: the year tlie only water supplied from local sources was^ 
21,200,000 L*^;! lions drawn by the city of Medford from Wright's Pond, 
and 193,400,000 gallons supplied by the Wakefield Water Company 
to the town of Stoneliam, before it received water from the jVIetro- 
politan Water System on October 21, making in all an average of 
588,000 gallons per day for the whole year from local sources. Al! 
of the supply, except this small qaaDtitj» was furnished by tlie Met- 
ropolitan Works, which furnished an avei*age of 100,904,000 gal- 
lons per day. An aversge of 64,299,000 gallons per day was drawn 
from the South Branch of the Kashua River through the Waohusett 
Aqueduct into the Sudbury Beservoir. An average of 84,930,000 
gallons per day was drawn through the Sudbury Aqueduct from 
Framingham Beservoir No. S, which obtains its supply mainly from 
the Sudbury Reservoir. An average of 5,398,000 gallons per day 
was drawn firom Framinghara reservoirs Nos. 1 and 2, which receive 
all of the water supplied by the main Sudbury River. Of the water 
drawn from the Framinorham reservoirs, an average of 1,489,000 
gallons per day was turned into Lake Cochituate, An average of 
14,890,000 trallons per day was drawn from Lake Cochituate. 

The utmost care is taken to draw as little water as possible t'roni 
the less satisfactory sources, and to draw the water only at* such 
times as it is in good condition ; but ttic maintenance of the supply 
with the existing condition of the works and the large consumption 
of water makes it necessary to draw some of the water from the less 
desirable sources. 

It may be noticed that the total quantity of water passing into the 
Metropolitan Distrtot through the aqueducts is, accordii^ to the 
figures above given, somewhat in excess of the amount of water 
supplied from the Metropolitan Works to the District. In 1901, 
for the first time, all of the water for the District has been pumped, 
and the pump measurement, with a small allowance for slip, is used 
in determining the quantity. The quantities flowing through the 
aqueducts were determined by less exact methods, and are somewhat 
in ex* * >^ of the ac tual quantity, but sufficiently accurate for indir 
eating the proportion of water obtained from difl'erent sources. 
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Aqueducts. 

The WncJimett Aqueduct has been in continuous use throughout 
the your, except for twenty-live days, — April 4 to 15, April 24 to 
29, May 28 to 30, December 15 to 21, and December 30 and 31,— 
when the water was quite turbid and not of a satisfactory quality to 
send through the aqueduct. During the time that there was no 
water running in the aqueduct, early in April, it was cleaned inside 
for its entire length. The average daily flow for the whole year has 
been 64,848,000 gallons per day. 

Early in March alterations were made to the small flume and to the 
head works of the same at the temporary dam, so that 175,000,000 
gallons of water per day could be sent through the aqueduct ; and 
this flow has been generally maintained when there was sufficient 
water of good quality running in the river. Previous to the altera- 
tions, it was possible to send only about 130,000,000 gallons per day 
through the aqueduct. 

From January 1 to March 11, March IIJ to March 21, June 14 to 
October 14, and from October 20 to December 12, substantially all 
of the water in the river was turned through the aqueduct, except 
that which the provisions of the Metropolitan Water Act require 
shall be permitted to flow down the river, and a further quantity 
which filters into the excavation for the main dam and is pumped 
into the river below the dam. 

The usual work of maintenance along the line of the aqueduct 
has been performed, and the aqueduct and its appurtenances are in 
excellent condition. 

The Sudhury Aquedud was in constant service during the year, 
except on the few occasions when it was necessary to empty it for 
cleaning. The total How for the whole year averaged 90,328,000 
gallons per day, which is 4,461,000 Gallons more than the daily 
amount of water carried by the aqueduct last year. Tlie interior 
was cleaned from Farm Pond gate-house to the terminal chamber at 
Chestnut Hill Reservoir, April 12, 18 and 25 and May 2. The 
siphon pipes were cleaned at the same time. Tlie interior of the 
aqueduct was covered with a thick coating of black slime for its 
entire length. Sponge in small quantities was found in the Farm 
Pond gate-house, and gradually increased in quantity to the Bock- 
land Street tunnel, where tiie bottom was entirely covered, as were 
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also the sides from 2 to 4 feet in height. Badger Hill taimel was 
in lilie condition. From the Badger Hill tannel to the Beacon Street 
tunnel spoDge was found in yarying quantities^ bat in the Beacon 

Street tunnel no sponge was found. 

The stiiirwav at Kcho Bridije over the Chuiiea lliver has been 
completed and the giounds graded. 

Durin*:: the year the citv of Newton laid a main sewer in tunnel 
through the rock on each side of the Charles Kiver, ])assin<r h^neath 
the large arch at Echo Bridije in the bed of the river in two si})lion 
pipes. A large amount of blasting was done on each side of the 
bridge, requiring special care to prevent ill effects on the masonry 
of the bridge. Advantage was taken of the drawing down of the 
water in the Charles Biyer at this time to examine carefully the con- 
dition of the foundations upon which the abutment of the large arch 
of Edio Bridge rests. On the easterly side of the stream the ledge 
is not of very good chanu»ter, and a retaining wall was built to aid 
in securing its stability. 

New fendug 8,640 feet in length has been built along the line of 
the aqueduct, and 10,912 feet of old fence have been repaired. 

The interior of the arches at Waban Brido:e were heated with 
steam during the winter months, whicli prevented the foriuution of 
ice inside the bridge. 

As the aqueduct is run much of the time to its full capacity, gre^ 
care has to l)e taken to prevent it from beiiiir overcharsred. As 
additional precautions to those previously provided, a recording 
float gage to indicate the depth of the water in the aqueduct has 
been installed at the South Framingham office, and a telephone has 
been placed in the gate-house at Framingham Dam No. 1. The 
flows in the aqueduct have been checked frequently throughout the 
year by current meter measurements. 

The Ooch^mte Aqueduct was in use about three hundred and 
seven days. Advantage was taken of the opportunity between May 
7 and June 11, when the aqueduct was not in use, to continue the 
repairs of cracks in the aqueduct on embankments. Last year they 
had been completed from the upper end of the aqueduct to and in- 
eludiiiir Seaver's embankment, eaiteily from the Waban station in 
Kewton. All of the cracks easterly from this point, as far as the 
Newton C^cntre waste weir, were repaired, also the cracks in the top . 
ot the aqueduct as far as Homer Avenue, about 1,400 feet easterly 
from the waste weir. 
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The interior of tlie ariuednot was cleaned for its whole length on 
Mav 9, 10 and 11. Tho brickwork was covf rofl with a black slime 
for its entire length, and sponge was found iu large quantities from 
the lake to Stevens' Brook, gradoaily diminishing from this point to 
Chestnut Hill Keservoir. 

Now flap-gates of kyanized lumber were placed in position at the 
oatlet pipe ohamber on the two dO-ineh and the S6-inoh siphon pipes. 
Quite extensive repaiTs hare been made on the exterior stone work 
of the stractates connected with the aqueduct 

The channel of Snake Brook was cleaned for a distance of 2,400 
feet near the yillage of Gochituate, where the brook passes oyer the 
line of the aqueduct. For the purpose of diverting the waters of 
the brook from the lake, a dam containinp: a ])lank sluiceway was 
built across the aqueduct. This work was done in connection with 
the excavation of Snake Brook Meadow, described under the head 
of '* Construction," 

The aqueduct line has been crossed severai times during the year 
by* soiall culverts and water pipes and telephone conduits. 

PuiiPiNG Stations. 

With the exception of 102,980,000 gallons of water drawn by the 
city of Boston from the Brookline Keservoir, while one of its 48- 
inch pipe lines was being repaired, all of the water supplied by the 
Metropolitan Water Works during the year has been pumped at the 
two stations at Chestnut Hill Beservoir. 

The supply for the northern high-service district is again pumped 
at Spot Pond to the Fells Beservoir, and the supplies for the southern 
extra high-service district in West Roxbury and the northern extra 
high-service district in Arlington are pumped a second time at the 
small stations in West Roxbury and Arlington. 

On ac<Jount of the unavoidable discontinuance — mentioned in last 
year's report — of the pi})es supplying:; the high-service district of 
Breed's Island in East Boston, the ohl pnni]>iu2: station in East Bos- 
ton belonging to the city of Boston was operated by the Board until 
June 20, 

The present daily pumping capacity of the five stations operated 
by the Board is 204,500,000 gallons, and the force employed in 
• these stations numbers 4$, 
. The total quantity pumped at all of the stations during the year 



Diyiiizea by Google 



140 METBOFOLITAN WATER [Pub. Doc. 

WB8 40,018,920,000 gallons, and the cost of operating the stations 
was $100,650.94, equivalent to $2.52 per million gallons pumped. 
This is 10.82 per million gallons less than for the preoeding year, 
due to the large increase in the quantity pumped for the low service, 

iiud to the use of more economical machinery. 

The saving effected in the cost of pumping by the discontinuance 
of the many small stations which were operated in the several cities 
and towns previous to 1898 and by pumping the supply with more 
economical machinery at a few large stations is illustrated by the 
following statement : — 





Coat of 
PamplDg. 


MUHOB G»lloDB 
Painp«d. 


Coit 
p«r MUlkm 
QaUtm, 


4 


$112,400 00 
lOObCMM 


1S,TOO 
40.019 


$0 64 

2 62 



Cfheg^vt ffiU ffigh^ervice Staiion, 

The engines at this station have pumped the supply for the high- 
service district of Boston, also the entire supply of the city of 
Quincy and the towns of Watertown and Belmont. Engines Nos. 
1, 2 and 3 have also been used to pump a small portion of the low- 
service supply. The 30,000,000-gallon Allis engine pumped 80.6 
per cent, of the entire quantity pumped at the station. 

The following are the statistics relating to the operations at this 
station ; — 





Low Sbrviob. 


Hion SKnviCB. 






2foa. 
1 rad S. 


Knglno 
No. 8. 


Kntdnefl 

No*. 
Indl 


Engine 
No.$. 


No. 4. 




Total quantity pumped (mUliOD gallooa), . 
r otLi; I oui QBod (poaoda), .... 
Uallona pompcd p«r pouod of ooal, . 
Af«nco hMd pnnpM •fKtBM (fNt), 


204.51 
310,069 
1,077.18 
48.18 


645.68 
48'2,0(W' 
1,47».M 
07.17 


202.47^ 

6U8.13 
184.88 


1,016.57 
9&3.4S8 

i.iui.aa 

1%.25 


8,5S4.n 
6,34 ft. Of) 1 
l,;iij2.67 
126.S1 


10,»5.*J.24 
8,:.oi,388 
l,23d.99 
U1.1S 


Coat of pumping : — 

C)ll, wtiste and packing, .... 

Smalt BupplieB, 


^788 27 
604 40 
486 00 
80 00 
48 02 


|»46 92 

924 01 
442 00 
60 00 
65 22 


$630 61 

953 08 
4S5 00 
80 00 
48 92 


$1,579 63 
1.827 84 
834 60 
100 00 
«7 88 


$11,828 ge 

12.166 86 
2,002 37 
657 87 
664 89 


$16,768 81 
16.470 14 
4,388 90 
767 87 
816 28 


Tolai for «laUon, ..... 


$1,016 50 


$2,427 15 


$2,162 66 


$4,436 79 


$27,198 97 


$38,167 00 


Coat per mlllioo gallooa pumped to reaerroir, 
Oolt par nUlioB siUoas imtoed 1 foot Id^ 


$9 618 
188 


$3 760 
086 


$10 682 
088 


$4 804 
088 


$8 168 
086 


$3 683 
080 
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Coal has been purchased for use at this station as follows : 
3,981.25 gross tons bituminous lojil, ut an aveniL'^e price of $4,45 
per ton ; 545.63 gross tons aothracite coai'screeuiugs, at an average 
price of $2.25 per ton. 

The cost per million gallons raised 1 foot high was 10.03, which 
is almost exactly the same as the cost for the previous year. As 
the quantity pumped at this station was about 33 per cent, less than 
daring 1900, and as the cost of coal was $0,57 per ton greater, the 
fesnlt is a satisfiustoiy one. 

At the beginning of the year two horbontal tnbniar boilers were 
being set in the boiler room, replacing two boilers installed with the 
Oaskill engines in 1885. The new boilers are designed to carry 185 
pounds of steam pressure, so <hat they can be need in connection 
with any of the engines in the station. The boilers were placed, the 
brick setting built and all of the small piping done by the regular 
maintouiince force. The steam pi[)ing connecting with other })oilcr8 
and with engines Nos. 1 and 2 was done by the William II. Gallison 
Company, at a cost of $1,365.71. Magnesia covering was applied 
to the pi|ying by S. C. Nightingale 6i Childs, at a cost of $210. The 
work was completed and the boilers placed in service ou March 23. 

A new toilet room with slate partitions and modem fixtures has 
been built in the basement, and connections made with the new sewer 
bnilt in 1900. This work was done by James Tucker & Sons, at a 
cost of $745. 

The Belpaire boiler which was added to the plant in 1894 has for 
a number of years given considerable trouble on account of cracks 
in the side furnace plates, and after careful consideration it has been 
decided to replace this boiler by two yertical boilers of the same 

design as those in use at the low-service and Spot Pond stations. 

Plans are now being made, and the boilers will be built during the 
coming year. 

The exterior woodwork of the building has been painted, the 
interior oak hnish of the engine room va? iiislicd and the floor cleaned 
and Tarnished. In order to strengthen engine No. 4, the Allis- 
Chalmers Company has at its own expense placed tive cast-steel 
supports between the pump chambers and the under side of the 
engine bed-plates. 
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Chestnut Hill Low-service Station. 

The three 35,000,000-galloii engines at this station hare pumped 
a daily average for the entire year of 72,204,000 gallons, or 71 per 
cent, of the total consumptloii of the munidpaUties sapplied by the 
Metropolitan Works. They have continued to operate very satis- 
factorily, and bot^ engines and boilers are now in good condition. 

The following are the statistics relating to operations at this 



station ; — 

Total qaantity pumped (million gallons), .... 

Total ooal used (pounds), 8,528,670 

Gallons pumped per pound of ooal, . . 8^090.09 

Average head pumped against (feet), 48.87 

Cost of pumping : — 

Labor, . 120,319 34 

Fuel, 16,916 36 

Repairs, 432 41 

Oil, waste and packing, 851 83 

Small supplies, 1,066 03 



Total for station, 189,587 97 

Cost per million gallons pumped to reservoir, ... f 1 502 
Ciost per million gallons raised 1 foot high, « . . « 081 

Bituminous ooal for use at the station has been purchased as fol- 
lows : — 

Loyal Hanna Coal and Coke Company, . . 47 1 .78 gross tons, at $ 1.78 per ton. 
Loyal Hanna Coal and Coke Compaiiy, . . 977 . 2G gross tons, at $4.29 per ton. 
Loyal Hanna Ooal and Coke Company, . . S,401 .80 gross tons, at |4.84 per ton. 



Spot Pond Pumping Station. 
At tills station onfrine No. 8 was operated a few days in February ; 
twelve days in May, while arrangements were being made for the 
official trial of engine No. 9, and from September 10 to October 11, 
while en<^ne No. 9 was being painted. With these exceptions the 
new Holly engine has pumped all of the water at this station. As 
a rule it is operated only in the day time. 
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The following are the statistics relating to operations at this 
station : ^ 
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Coal for use at the station has been purchased as follows : — 

Locke Coal Company (bituminous), . . 1,000.05 gross tous, at $4.37 per ton. 
Lo4^e Coal Cbmpany (anthraoite wreeii- 
logs), 18.14 net tons, at 12.00 per ton. 

W&it lioxbury Pumping Station. 
During the past year both the pumps and boilers at this station 
have been replaced by others of larger capacity. The two new 
pumpB have each a capacity of 1,000,000 gallons in twenty-four 
hours, and are of the compound duplex type, built by the Henry R. 
Worthington Company of New York. They were purchased from 
the city of Boston, having been formerly used in the East Boston 
pumping station. Two new boilers, 54 inches in diameter and 9 
feet high, containing 184 2-inch tubes, 61^ feet long, were furnished 
by E. Hodge & Co. of East Boston. A Wainwright surface con- 
denser, I614 inches in diameter uud 7 feet 4 inches long, and a Snow 
single air pump, 4 inches by 4% inches by 8 inches, w ere also added 
to the plant. The old pumps and boilers were removed and the new 
plant installed without interrupting the reguhu: operation of the 
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station, the work being ail duna l)j the regular employes of the 
department. The boilers were delivered June 10, and the work 
was completed durinfr tho latter part of July. The old pumps and 
boilers belonging to tiie city of Boston were returned to the Boston 
Water Department yard. 
The following are the prinoipal items of cost of the work : ^ 



Two pumps, $400 00 

Two boilers, 1,197 66 

Air pump, 196 00 

Suilace oondoDBer, 91Q 00 

Corering boilen and piping, 93 78 

Teaming' pumps and boilers* . « 69 00 

Piping and valves, . 198 34 

Labor taking out old and installing new jaimps and boilers, . . 891 79 

Miscellaneous, 193 69 



Total 18,870 26 



A saving of between 30 and 40 per cent, of the coal burned has 
been made by installing the new pumps and boilers. 

In NoTember, the boilers, engines and piping were painted^ the 
interior woodwork of the building varnished and the outside wood- 
work painted. 

The following are the statistics relating to operations at this 
station : — 



Daily aTorage quaotity of water pumped (gallou) 884,000 

Daily arenge^uaiitlly of coal consumed (ponndfl), . . . . 1,884 

Gallons pumped per poond of ooal, 182 

Average lift iu feet, . » 186 

Cost of pumping : — 

Labor, 12^60 

Fuel, 1,961 00 

Bepalrs and small euppliee, . 109 97 



Total for atation, |4,921 67 

Cost per million f^allous pumped to reservoir, ..... |40 310 
Cost per milliuij gallons raised 1 foot liigh, ..... 999 



Arlington Pumping Station. 

Tbe supply for the high-service district of the town of Arlington 
is pumped at this station. 
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The following are the statistics relating to operations at tbis 

station : — 

Pomps operated 4^79 honrs 46 minutes ; averaj^ IS honn per day. 



Daily ayerage qnantitr of water poAiped (galloiis), .... SOOjOOO 

Daily average qQaii1% of ooal conaumed (pomids), . « . . 1,746 

Oallons pnmp^ per pound of ooal, 177 

Ayerage lift in feet, S78 

Ooet of pumping : — 

Labor, IS,077 SS 

Fuel, 1.199 IS 

Repairs and small supplies, . , 144 68 



Total for station, |8,431 08 

<Jost {»>r niillioD gallons pwraped to stand [lipe, .«•»»♦ fSO .>4u 
KJoBi per uiillioQ gallons raised 1 foot bigh, . . . • . 109 



The quantity pmiiped was 1.7 per cent, greater than for the i)ro- 
vious year, and the cost per million gallons pumped to the standpipe 
was v ery nearly the same. 

East Boston Ihimping Station. 

The supply for the small district on Breed's Island was pumped 
at the East Boston station belonging to the dty of Boston from 
January 1 to June 20, when the work of relaying pipes in Ben- 
nington Street was completed, so that the supply could be taken from 
the Fells Beservoir. 

The cost of operating this station was $731.25. 

» 

CoNSUMFnoN OF Wateb. 

The daily average quantity of water consumed in the cities and 
towns of the Metropolitan Water District supplied wholly or in part 
by the Metropolitan Water Works during the year 1901 was 101,- 
492,000 gallons, equivalent to 120 gallons per inhaMtant in the 

district supplied. Of the above, 100,904,000 gallons per day were 
supplied )>y llic Metropolitan Water Works and 588,000 jrallons 
pej* day from local sources. The increase in the daily average 
consumi)ti()n in the cities and towns f>up])li6d over that of the pre- 
vious year was 0,742,000 gallons, or 7.1 j)er cent. Duriiiir the 
summer months the consumption was but little greater than for the 
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comspondiug montiis of the previoas year, due in great meaaore 
to the large amount* of rain&ll. During the months of Januarj^ 

February and December, however, the consumption averaged 15,- 
000,000 gallons per day more than during tiie corresixjndiug months 
of the year 1900. This wa8 due in great measure to the colder 
weather during thetie months in 1901. 

Tlie con.suni]>ti()n and percentage of increase over the previous 
year m the several districts was as follows : — 





Oallona 


P«roentN^* 
of iBirrm— . 


BOQlhera low.Mrrlce diatrlct, i ml r:i li k- tli< i .v-nervioe dUtrlct of Boatoo, 




2.S 


Norlherti low-«ervicc dbtricl, embracing the low-serTice dUtrlcU of Bomer- 
vl :i , ( 'h.'lr>ea, Muldeo, Hedford, Bverett, Arlington, Cb*rl«stown aod Bast 
liotton, ....*•••.•.•.... 


ae,Mi,ooo 


U.4 


BonUierD high-aerTica dtatrict, embracing the lilghmerviea diatriet of Boaton, 




10.» 


Northern bigb nervlce diatriet, embracing Melroae, Revere, TTintbrop, 
Swampaooti, Nabanl and Stonebam, and the bigb-aervlce diatricu of tiomer- 
Till*, <3ialMa,Mald«i,M«dfonl,]ET«Ma and baiBoMon, .... 






Bootbern extra hIgh-MfViM dlatriot, embracing the higb«M porUftM of V«at 


834,000 


— «.o 


Nortbem extra blgh-Mrrtoe dlalrlett embraeiDg the higbeat portiona of 




1.S 



.The percentages ol increase given above do not in all cases accu- 
rately represent the increase in the per cai)ita consumption, because 
changes were made in the boundaries of the districts. In May, 
1900, portions of Roxbury and West Roxbury were changed from 
low to high servioe. This aifects slightly the percentages of increase 
given for the southern low and southern high seirices. The water 
used in Stoneham during 1901 is included in the consumption of the 
northern high-service district, but it was not included for the year 
1900. If the consumption of Stoneham Is included in that of the 
northern high-service district in 1900» the percentage of increase 
would be 9.3, instead of 18. The decrease in the consumption in 
the southern extra high-service district was due in part to the trans- 
fer of a number of water takers to a lower service, and in part to a 
too small allowance for sli}) in the pumps for the year 1900. 

Detailed statistics of the consumption of water may be found in 
Appendix No. 3, tables 20 to 26. 
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Quality of the Water. 

Samples of water were coUoctod every two months from eight 
points, monthly from eight points and weekly from three points 
upon the works, and sent to the State Board of Health for analysis 
and examination. Samples of water were also ooUeoted each week 
from many points upon the works, and examined microsoopically 
and for color, odor, taste and turbidity by the biological force of 
the Metropolitan Water and Sewerage Board. 

The quality of the water furnished was about the same as that 
of the previons year. The average color was exactly the same. 
As far as shown by the chemical examinations by the State B(jard 
of Health, the tap water of the main portion of the iMetropoHtan 
supply was not quite as good, while as far as coneorn«? freedom from 
microscopical organisms, shown by the examinations under the direc- 
tion of the Metropolitan Water and Seweraire Board, the water was 
better. The mineral constituents and hardness of the water were 
considerably in excess of the previous year, but this excess has 
much less significance than if it occurred in the organic matter. 

Although a larger supply was furnished to the Metropolitan Dis- 
trict, due to increased consumption, a smaller proportion of water 
was drawn from Framingham Beserrolr No. S and Lake Cochituate, 
which are generally less satisfactory sources than Framingham Bes- 
ervoir No, 3 and Sudbury Beservoir, from which the main supply 
was taken. The latter receive the greater part of their water from 
the Nashua Biver, and other things being equal, the quality of the 
w ater in the main part of the distribution system should have been 
better than that for the previous year. 

The amount and distribution of the rainfall, however, were su( h 
that the quality of the water flowing in the streanis \sas not quite so 
good during 1901 as in 1900. In the year 1900, owinir to the 
drought, the flow in the main channel of the Sudbury Kiver was 
very small, and consequently it was Jfoasible to run the stored water 
from the Ashland and Uopkinton reservoirs into Framingham Be»- 
ervoir No. 2 with only a small admixture with the less satisfiu^iy 
river water. In this way a water of satisfiictory quality was sup- 
plied to and drawn from Framingham Beservoir No. 2 until the. 
latter part of February, 1901, but after the heavy rains began, in 
March, and during the remainder of the year, the flow in the river 
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was so large that the stored water from the upper reservoirs could 
not be turned into Framiniriiimi Jicservoir Xo. 2 except with a large 
admixture of river water, which was not of satisfactory quality, con- 
sequently no water was drawn from these reservoirs durinu: the year. 
During the past year, also, the waters su))nlie(l to the Sndhiiry 
Reservoir and to Framingham Reservoir iSo. 3 from the budbury 
River watershed, and also the water supplied to Lake Cocbituate 
from the Cocbituate waterdbed, were not of as good quality as dar^ 
iDg the previous year. 

Tbe following table giyes a comparison of tbe average results of 
examinations of Boston tap water made for the years 1897, 1898, 
1899, 1900 and 1901. The additional supply from tbe South Branch 
of the Nashua Elver first reached the Metropolitan District about 
May 1, 1898. 





1997. 


1S»S. 


1S90. 


19«0. 


1901. 














Oolor (Hantor ittadaid), 


0.tt 


0.il 


0.0S 


0.14 


0.S4 




■ » • m 9 m 


4.tt 


4.10 


s.n 


S.00 


4.10 


LoN «n ignltloA, 


• ■•«•« 


l.M 


1.00 


1.80 


\M 


1.04 






O.OOQO 


O.0008 


O.000O 


O.00IS 


O.C01t 




total, 




o.oiii 


O.OUI 


0.0107 


O.0UO 


AIlmmiDold ammonlt,' 


dlooohdod 


o.«m 


0.0100 


o.om 


0.0100 


0,0140 






0.00M 


0.0010 


O.0OU 


0.0019 


0.0010 


OUoiliM, • • 




«.40 


O.S0 


O.Si 


0.00 


0.00 


OIlMfln w BttntcB, . 




COItT 


O.00O7 


O.OUT 


O.00T0 


o.ont 


miragn M BlMtai, • 




0.0001 


0.0001 


O.0Q01 


0.0001 


O.0001 


Ozjfm wnimiMd, . 


. . • • • • 


0v«4 


0.04 


0.01 


0.00 


0.4S 




...... 


1.0 


1.4 


1.1 


1.0 


i.r 


MetropoiUem FMW 4 


MawPIM* 












Color (plittiniiD itudard), « * • . . 


0.10 


0.40 


o.aft 


0.04 


0.04 


Total orfMitam, 




m 


900 


1*1 


4« 


040 






m 


m 


fOl 


97 


M 






100 


00 


ht 


101 


101 



NuTB. — Cbemioal analyses arc in parts pur 100,000, organisms and amorphous matter In standard 
ultt por ooUo ooDttmotw, and bacteria io number p«r cubie oenttaBOlw. Tbt otandard ualt lioo mi tarn 

of 4^x1 (*qtiftr« microns, and by Ita nso the number of dlatomacesi are decreased, and the natnber of 
chiurophyces> and cyanophyeen are very much increased, as compared with the number of organisms. 



The filling of Spot Pond from the Sudbury and Cocbituate sources, 
referred to in the last report, bad been interrupted in December, 
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1900, by drought, but was resumed in the spring of 1901, and on 
Apiil 9 the pond was entirely full. From April 9 until the begin- 
ning of the Bummer the water in Spot Pond contained a consider* 
able namber of microscopical oiganisms, bnt it improved rapidly 
during the sammer, and under the influence of storage it became 
the best water in the Metropolitan system. The color was reduced 
to .08 on the platinum scale, which was about one-third of the color 
of the main supply at the same time, and the organisms were few in 
number. .The water was accordingly used as far as practicable, but 
in the autumn the microscopical organisms increased to such a de- 
gree as to give a slightly impleasaiit taste and odor to the water, 
and OH Dot'cinber 12 the puml vwt>i shut oil' from the supply. 

Appendix NO. 3, tables 27 to 35, gives the detailed results of 
cheiiiieal, microscopical and bacterial examinations of water trom 
yarious parts of the Metropolitan Water Works. 

Biological Laboratory. 

On December 24 Mr. Horatio N. Parker, chief biologist, resigned 
to accept a position in New Jersey, his resignation to take effect 
January 1, 1902. 

During the year 2,954 microscopical and 1,249 bacterial exami- 
nations of water were made at the laboratory of the Metropolitan 
Water and Sewerage Board, at No. 1 Ashburton Place, Boston. 
Of Ihe microscopical examinations, 2,121 were of the regular weekly 
samples and 473 were made in connection with special examinations. 
During the whole of the past year and during the last three months 
of the preceding year, in addition to the nsual ol)servations, the 
odors of the water, cold and hot, Mere ()l)served and classified with 
reference to strength and character. Their strength is indicated by 
a series of luirabers ranging from 0 to 5, or from no odor to a very 
strong odor. The charaoter of the odor is classified under 16 dif- 
ferent heads. 

The turbidity of the water was also measured by comparing the 
samples with a standard consisting of diatomaceous earth suspended 
in water in whidi a turbidity of 1 is represented by 1 part of diato- 
maceous earth in 1,000,000 parts by weight of distilled water. 

Some adyance has been made every year in the way of refinement 
of methods used in the laboratory. Information promptly obtained 
and reported, relatiye to the character of the water and the organic 
growths which it contains, is of great value in the management of 
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the works, as it furnishes a guide for making changeti in the method 
of drawing water so as to obtain iIm- best results. 

The priiiL'ipal results of the work done by the biological force are 
given in Appendix No. 3. Table No. 34 gives the results of the 
microscopical examinations, Table No. 35 the bacterial examina^ 
tlons, Table No. 36 the turbidity, Table No. 37 the colon of the 
water, and tables No8. 38 and 39 the temperatares of the water and 
of the air. 

Sakxtabt Inspsotion. 
The sanitary inspection of the Sudbury, Cochituate and Wachu- 

sett watersheds has been continuod duriii<^ the year under the direc- 
tion of Williiiiii \V. Locke, C.E., sanitary inspector. The greater 
part of the inspection has been done upon the Sudbury and Cochit- 
uate watersheds, whore thei*e is a large population, but a much 
larirer amount of work than heretoforfe has been done on the Wachu- 
sett watershed, and the results obtained continue to be very satis- 
factory. 

A summary of the work done in 1901 npon the Sudbury and 
Cochituate watersheds is given in the accompanying tables. The 
first table shows the nnmber of premises inspected, the classification 
of cases jinspected and the condition of the premises at the end of 
the year. The headings of this table explain themselves, ezoept in 
a few instances; under the heading Suspected'* are included all 
cases where positive information could not be obtained, and where 
it is suspected that t&ere may be some objectionable drainage ; under 
the heading ** Premises Vacant" are included all cases which at 
present furnish no objectionable drainage, but which nnVht furnish 
such drainage if the premises were occupied ; under the lieading 
*< Unsatisfactory " are included all cases where there may be, under 
the most unfavorable conditions, wasli trom privies or direct sink 
drainaire, all suspected cases and all cases of manufacturing wastes 
entering feeders, even though there may be some attempt at previous 
purification. 

The second table shows the improvements elBfected in 1901. No 
tsases are -entered as remedied unless complete sewer connections 
have been made or all probability of future contamination has been 
removed, and no cases are entered as partly remedied except where 
positive improvement in the sanitary condition has been ejSected. 
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Summary of Sanitary Inspections in 1901. 
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Sanitary Improvements effected on the Sudbury and CocAituate Watersheds in 

1901* 
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Til towns contiiininfr sewers, the making of sewer connections has 
been pushed through the agency of the local boards of healthy with 
satisfactory results. 

In Natick 73 old houses have been completely plumbed and con- 
nected with the public sewers, — about the same namber as daring 
each of the past two years. The area of the sewered districts ia 
being increased each year by the building of new sewers. 

In Marlborough there has been a &l]ing off in the number of 
sewer connections, as compared with the preyious year., 44 housea 
haying been completely plumbed and connected with the sewers the 
past year, against 58 the previous year. 

In South Franiinghani 28 houses have l)cen conipletelj' plumbed 
and connected (hiring the past year, as compared with 14 durina: 
the previous year. The new low-level sewer aiong Beaver Dam 
Brook has ])een completed only from the sewerajre pumping .station 
to Irving Street, and until this sewer is extended it will not be 
available for any large part of the district wliich it is intended to 
serve. Only 3 houses have been connected with the sewer up to 
the present time. 

In Westborough 17 sewer connections have been made, against 
12 the previous year. 

The sanitary inspection of the Wachusett waterahed, which ia 
connected with both the construction and maintenance of the work» 
has been reported upon under Ihe head of ^'Oonstraotion.'' 

Bbainaob of Swaufs. 

No additional ditches for the drainage of swamps have been con- 
structed during 1901. The ditches previously constructed by the 
Dam and A(|ueduct Department on the Wachusett watershed and 
on the part of the Sudbury watershed tributary to the open channel 
have been maintained by the maintenanco force of the Dam and 
Aqueduct Department. It has required most of the time of two 
men to take care of the 15.55 miles of ditches on the Sudbury 
watershed. 

ObsenratioDS of the color of water from Crane Swamp and from 
Ihe swamp southwest of Marlborough Junction before and after 
draining were given in the laat annual report. The average colors 
of the waters issuing from these swamps in 1900 were, respectively^. 
•82 and .47 ; for the year 1901 the average colors were, reBpectively» 
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1.04 and .66. The hi^er oolors in 1901 are due to the larger 
amount of rainfall in the Wftrmer part of the year. The colors in 
1901 were a little less than one-half .the oolors in 1894-95, before 
the swamps were drained. 

The ditches built by the Sudbury Department were finiahed so 
late in the season of 1900 that no opportunity was afforded for pro- 
tecting the sides of tbe ditefaea above the paving by seeding or sod- 
ding, and a considerable amount of damage was done by the frost 
and the heavy flows of water in the spring. The wooden bottoms 
of the ditches were not disturbed, but muck dumajfo was done to the 
paving and earth work at tlio sides. In the suuimer, extensive 
repairs were niade. In >omc {)laceji Urn work emld he done ra})i(lly 
by rammiii<:: tbc pavinix 1)ai-k iiilo place nnd sodding the banks, but 
in other places much more work was required. 

DlSTKEBUTING BeSEBVOIBS. 

The distributing reservoirs maintained by the Board are the Chest- 
nut Hill Beservoir, Waban Hill Reservoir and Forbes Hill Reservoir 
and standpipe, of the southern hi^-service system ; Spot Pond and 
the Mystic Distributing Reservoir near Tofto College, of the low- 
service system ; the Fells Reservoir, of the northern high-service 
system ; and the Arlington standpipe, of the northern extra high- 
service system. 

CheMiwf Hill Reservoir. 

A much-needed improvemeut has been made to the surface water 
drains in the vidnity of the intermediate gate-house. The old pipes 
were not large enough to carry the heaviest rainfalls, and nearly 
600 feet of drain pipe from 6 inches to 12 inches in diameter were 
Iflldy 5 catch-basins remodelled or rebuilt, and a new catch-basin and 
a new man-hole built. The drain can now take care of a rain&ll of 
2 inches per hour. 

A large amount of surfiicing of the driveways around the new 
low-service pumping station was done early in the year by the force 
in charge of the reservoir. Extensive repairs have been made 
upon the window frames and roofs of several of the gat«-houses, 
and the usual care has been bestowed upon the maintutiaace of the 
reservoir and surrounding grounds. 
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Waban Hill jResei'voir. 

The slope paying on two sides of this reserroir, whidi bad setp- 
tied so as to be unsightly in appearance, has been relaid far from 10 
to 20 feet down from the top of the sl<^e, and the masonry of the 
^te^house and entrance steps repointed. A considerable portion 
•of the reservoir embankments was reseeded. The resenroir was 
kept foil of water, bat shut off from the system for the greater part 
-of the year. 

jForbes Hill Meservoir <md 8tandpipe. 
The reservoir was placed in service on September 23, 1901 ; tlie 
. .stand-pipe has been in use during the whole year, and is in good 
condition. 

Spot Pond, 

On January 1, 1901, the elevation of the sorfkoe of the water in 
the pond was 159.47 feet above Boston city base, or 8.58 feet below 

high- water mark. It was kept near this level until early in the 
montli of March, when water was pumped into the pond ; and on 
April 9 the surface reached elevation or hijrh-water mark. 

The pond was kept full until the middle of September, when it was 
lowered about 2 feet, in order to facilitate the work of pipe la3''ing 
in Pond Street. About October 13 it was a^jain raised, reaching 
elevation 163 on JNovember 12. Early in December the water in 
the pond acquired an ol^eotionable taste and odor, from the presence 
of mioroscopic organisms, and sinoe December 12 no water has been 
drawn from the pond for supplying the district. Some repairs have 
been made to the riprap and gravel beaches on the shore of the pond, 
the trees hare been cared for, drains cleaned, and nine tons of 
straw harvested for the use of the department. 

Mystic Heaervoir, 

The embaiikmonts were fertilized in the spring. Screens have 
been placed in wliat Avas formerly the inlet to the reservoir, as the 
supply for Arlington is at times drawn from the reservoir at this 
point. 

Fells Meservoir, 

This reservoir has been in constant use, and has been kept near 
liigh-water nuirk, with the exception of periods of about two weeks 
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in the latter part of the month of April, while the resen'oir was 
being cleaned, and three weeks folio vdng May 22, when arrange- 
ments for measuring over a weir the quantity of water pumped 
necessitated lowering the height of the water. Between April 16 
and May 1 both basins of the reseryolr were emptied and cleaned, 
at a cost of $468.87. 

Mt8iic Lake. 

Two buildings formerly used for a temporary pumping station 
haye been leased to the Medford Boat Clab, and one of tiie store- 
houses has been torn down. One man has been employed to look 
after the grounds uiiJ to control the height of water in the lake. 

Pipe Yards. 

At the Glenwood pipe yard the outside woodwork of the office 
and stable bnildin<r wa? painted, and portions of the walls wore 
pointed. The mast of the derrick was fitted with truss rods, in 
order to strengthen it for handling 60-inch pipe. 

At the Chestnut Hill pipe yard a platform scale has been set up. 
The exterior woodwork of the stable has been , painted, also the ' 
interior finish in the carriage room. 

Fife Lines. 

At the close of the year there were 72 miles of pipe lines con- 
trolled by the Board. Daring the year 3 breaks and 30 leaks ha7e 
been repured, at a cost of $2,699.63. Two of the breaks and 3 
of the leaks were in Somerville, on mains taken from the city of 

Boston ; 16 of the leaks occurred at the juints of the 36-inch sub- 
merged pipes under the Charles and Mystic rivers. Similar leaks 
occurred lafit yoar in the autumn, and they are caused by the con- 
traction of the pipes, due to the lulliiifz; temperature iit this .season 
of the year. In November the 36-iiich pipes crossinir the Charles 
River near Magazine Street in Cambridge were tested and found to 
be leaking. Examination by diver disclosed 2 leaks, and after these 
were repaired others were found. As the pipes are buried several 
feet below the sur&ce of the river bed, a dredge was required for 
oxcayating the earth aroand the pipes before the diver could reach 
the joints, and the work of making repairs waa slow and expensive. 
Work was continued from November 26 to December 31, 6 leaks 
haying been repaired, at a cost of $1,790. 
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Tho leakj? at the Mystic River cross! hot ween Somcrville and 
Medford were l opaired by tlio reguhir maiutouuuce force, they 
could be reached during extreme low tide without the services of 
a- diver. 

The construction of the tunnel under the channel of the My stic 
Kiver between Gharlestown and Chelsea, in wbidi to place a 24-inch 
pipe, was began by G. W. Haskin on Augaat 20, 1900, and at the 
beginning of 1901 one shaft and the greater portion of the tunnel 
were finished. The second shaft and the remainder of the tunnel 
were completed about the middle of February, and the pipes were 
laid by the maintenance force and placed in service March 15,. 
Both shaflts and tannel are 6 feet internal diameter, with walls of 
12-inch brick masonry laid in Portland cement. From tlie top of 
each shaft to a deptli of about 45 feet there is a ^inch wrought- 
iron shell outside the brick masonry. The shafts are 62 feet in 
depth and feet from centre to centre, 'f lic leakage into the 

tunnel after the work was hnished avei-aged about half a gallon per 
minute. 

• The total cost of the work, including the reconstruction of the 
wooden boxing at each end and repairing fender guard, but not 
including the cost of laying the pipes, was $21,850.69. 

Considerable time and labor have been devoted to making changes 
in the 24-inch pipe line in Adams Street in Milton and Quincy, 
made necessary by <lie work of constructing the Metropolitan sewer 
in the street. In March a temporary 12-inoh line, 250 feet long^ 
was laid around a tunnel shaft near Washington Street, and 180 
feet of the 24-inch pipe temporarily abandoned. On August 1 and 
2 the connections at the junction of Adams and Beale streets were 
relocated. In September about 260 feet of 16-inch and 20-inch pipe 
were laid for temporary nse durin<^ tlic construction of the sewer, 
150 feet of 24-inch pipe taken up, and 316 feet of 24-inch pipe 
moved laterally from 1 to 8 feet in order to make room for the 
sewer trench. On November 27 the location of the pipe was changed 
for a distance of 125 feet near the comer of Church Street. Watch- 
men were kept on the ground for several weeks, and the main was 
shut off a number of times on account of the caving of the sewer 
trench. 

Between May 20 and June 20, 116 feet of 12-indi pipe were 
raised and 1,377 feet were relaid on Bennington Street in East 
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Boston, to conform witli tlio. r(> vised line and grade where the street 
had Ix'cn HIKmI duriiiu: tlic previous year. 

The ironwork of the liridges supportinir tho pipes over the Boston 
A M;iiiie Railroad at Walnut Street and College Avenuo in Somer- 
ville, the Fitchburg Railroad at Massachusetts Avenue in Cambridge, 
and the Boston & Albany Railroad at St. James Street in Newton, 
has been thoroughly cleaned and painted. 

For the purpose of raoording the pressure in the pipeaat different 
parts of the Metropolitan District, additional Jones recording pres- 
sure gages have been established at the gate-house of the Mystic 
Eesenroir and at the offices of the Medford and Quincy water de- 
partments. The gage formerly located in the office at No. 3 Mt. 
Vernon Street has been placed in the tire engine house on Bulfinch 
Street. At present, 17 of these gages are in ubc and the records 
are filed at this office. 

Electrolysis. 

The investigations relatinir to injiirv to the water })ipe.s in the 
Metropolitan Water District caused by electrolytic action have been 
continued during the year. The pipes have been examined at sev- 
eral points to determine the extent of the injorj being done, and 27 
gaging stations have been established and nioasurements made of the 
amount of electricity flowing on pipes. The results of the studies 
and investigations made during the past five years have already been 
submitted to tiie Board in a special report. 

* 

CufiTTON SeWERAOE. 

The works have been in daily operation during the whole year. 
The amount of sewage pumped and filtered has been fhlly one-third 

more than during the previous year, the increase being due partly 
to the greater amount of the ground water caused by creator rain- 
fall, and j)artly to the constructi(m of a very leaky i)ie('e of 12-inch 
vitritied pipe sewer by the town of Clinton, -which was connected 
with the sewerage system early in SepI'Mnher, and, at the request of 
the Board, cut oif on November 30, lUOl, pending reconstruction. 
There was a How of water from this sewer of about 200,000 gal- 
lons per day before any house connection had been made. 

The r^fular force has been one engineer at the pumping station 
and two attendants at th.e filter-beds, one of the latter assisting the 
engineer for a short time each morning. When additional help is 
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required, the force employed on the VVachusctt Aqueduct is trans- 
ferred temporarily. 

During the cveninir of March 2l\ there was a fire at the piimjung 
station, caused probably by spontaneous combustion, which burned 
a partition and scorched the ceiliog of the engine room, but did no 
harm to the pumping machinery. 

Following are statistics relating to the operation of this station : — 



Daily average quantity of sewage pumped (gallons), . . 898,000 

Daily ayerage quantity of coal consumed (pound;s), . . 1,834 

Gallons pumped per poaod of coal, 684 

Number of days pumping, 366 

Cost of pomping : — 

Labor $1,159 01 

Fuel yi»o 64 

Repairs and small supplies, . 365 84 



Total for station, f S,620 49 

Cost per mUlion gallons pumped, $8 24 

Cost per million gallons raised 1 foot high, .... 18 



During the wanner part of the year the sewage has becin applied 
in about equal quantity to the 19 beds from which all soil had been 

removed and to the 6 beds from which the soil was not removed, 
each beinii,' used on the average about ouce in six days. During the 
colder part of tiie year only 19 beds from wliieli the soil had been 
removed were used, and 5 of these l)eds were furrowed 3 feet 6 
inches apart, for use in very cold weather. 

As was the case in X900, the results obtained in 1901 were better 
in the last half of the year than in the first, as will be seen by the 
following results of chemical analyses : — 
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The sewage treated tliiriug 1901 has been much more dilute than 
during the previous yoar, and, while the percentage of organic mat- 
ter removed has not })ocn quite as largo, l\n' effluent has hceu aiuch 
better. The uitridcation has also Ijeeu better in 1901, especially 
during the iadt half of the yew. The nitrification during the second 
half of the year continues much better than daring the first half, aa 
la shown by the ioUowing atatement of free ammonia and nitrates : — 
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The ooat of maintaining the filter-beds has been as follows : — 

Labor $2,431 51 

Repairs and supplies, . • . • 103 84 

Total |2,5S4 85 

Cost per million galloos filtered, 8 89 



Appended to this report are tables of contracts giving the amount 
of work done and other information, a statement of the cement tests, 
a long series of tables relating to the maintenance of tlie Metropol- 
itan Water Works, tables showing the length of main pipes and 
noimber of service pipes, meters and fire hydrants in the Metro- 
politan Water District, and a summary of statistics for 1901. 

BespectfuUy submitted, 



FREDERIC P. STEARNS, 

OMtf Engkner, 

BoexDir, Decemtwr 81, 1901. 
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BEPOUT OF £Nem££R OF SEW£RAG£ WOMS. 



To the Metropolitan Water and Sewerage Boards 

CJkxtlemen : — The followiuii; is a report of the operations of the 
Engineering Department of the Metropoh'tan Sewerage Works for 
the iitlteen months' period ending December 31, 1901. 

ORGAOTZATION. 

The engineering organization is as follows : — 

JHvisior^ Engirteers: — 

I kedekick D. Suitu, . In charge of maintenance. South Metropolitan 

System, and construction of high-level sewer, 
sections .'il to 63, inclusive, in Quincy and Milton. 
0. Bakton Pkatt, . . In charge of construction, high-level sewer, north 

of Neponset River. 

rRAKCiS L. Sellew, . In charge of oonstructiou, high-level sewer, sec- 
tions 47 to 50, inclusive, in Quincy. 

Fbaijk I. Capen, . , In charge of maintenance and of day-work and 

contract constructioD, North Metropolitan Sys^ 
tern. 

Frank T. Daniels, . In charge of draughting rooms. 

Assistant Engineers : — 

I^'kank A. Emery, . . Oilice assistant in charge of records. 
John S. Hodgson, . In charge of special studies. 

Stenographer : — 

Henhy F. Fielding, . In charge of classification of engineering reports, 

claiius and correspuiidence. 

In addition to the al)ove, there are employed at this date 87 engi- 
neering and other assistants. 
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METROPOLITAN SEWERAGE DISTRICTS. 

Areas and Development. 

In the period covered by this report, no legislative enactments 
have modified the extent or classification of areas comprising the 
Metropolitan sewerage districts. The North district, lying wholly 
north of the Charles River, has an area of 85 square miles; the 
South district, comprisiDg cities and towns sonth of the Charles 
Biver, with Watertowu and Waltham on the north, has an area of 
102 square miles ; making a total, iDclusiye of water sur&ces, of 
187 square miles for the two Metropolitan sewerage districts, as 
outlined on the general map accompanying this report. 

The development of this area from the original district created by 
chapter 439 of the Acts of 1889 is briefly summarized in the fol- 
lowing table : — • 



^\tMe Aowing the Deoelopnmt ^ the MetnpoiiUan Sewerage System, 1889 to 
lOOlt inehuive, with the Legislative Acts referring thereto. 



.CITISB ASD TOWNS INCLUDBD IN ABBA. 


Amo provided 

. zor 
fSquio MUw). 


Number and Dolo of 
Aot. 


a 
3 

"o 


'Original North MetropolUun Dlntrict, inchidtni; Ar- 
UugtOD, Belmont. Boston (portluiia of), Vnm. 
bridge, OheUou, Kvurett, Msiden, Modford, Mel- 
rMe^omervllle, monelwm, Wtoctaeater, Wlnthrop 
sod Wobaro. 


71.88 


OlMptor 4«>. A«M of 188»i 




WakaAald (OMOiwood aod Bojntonfllta}, • 


.M 


Oli«9t«r414i AoiftOf liOA. 


n 






CaoftM taOt Attta of 1897. 


& 


WalMli«UI(««nitnlvtll*t*f «lo*}». • . * * 
Tfltil auM of Nortli Motrapolltut Diitrlol, . 


8.70 
84.84 


ObRptar m, Aoti of 1000. 


i. 


r Original Charles River DUtricl, InelndlnK Boston 
(porUuna of), Brooklioe, Nawton, WaJtham and 
WkiMiowa. 


48.00 


Cb^rtor 489. Aoto of 1899. 


aih Metro] 


Neponset valley dlttrlct, Inclcidtng Boaton (portions 
of), D«dbam (part oi), n^de Park and Milton. 


30.67 


Obap«or40B,A«toot IMI. 


High-levolaeww: Boaton (portlooaof) and Quincy, 


20.98 


Chapter 424, Acta of 1899. 




TotolOMKOfSoaUiMairopoUtanDlalriQt. . 


m.u 






Volol on» of NoliDpoUtaB Sowataf* Dlatrlot, 








187.19 





« 
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Areas and Populations. 

The areas and populations of the cities and towns comprisinfr the 
Metropolitan Sewerage District are sot forth in the following table, 
in which the populations are approximated from the United States 
decennial census of 1900 : — 

Tabu showing Areas and Estimated Fopul(itio?i^ ivUhin the Metropolitan Sewerage 

District, as of May i, 1901. • 



CITY OR TOWN. 



Are«^S(^uare 



I 

S3 
O 

P a 



I 

I.- 

ja 

w 

0 

& 



ArllB«tOB, . 

Belmont, . • , 
BoMOD (portiOM ol), 

CambrMm, . • . 

Chplmt, , . . 

Bverett, . • • 

LexingtoOf* • • 

MaldoD, • • • 

Medford, . • 

MelroM, . • « 

Someirilto, . . . 

Bloneham, . • . 

WakeHeld. . . . 

Winchester, • • 

Wlnthrop, . . , 

Wobarn, • • . 



'Boaton (porttona of), 
Brooklioe, . . 
Dedhain.* . 
Hy do Park,. 

NewtoD* . • 
QaiDcy, . 
Waltham, . , 
. WatertowD, 



Totatai 



.20 
66 
45 
11 
24 
34 
11 



5.07 
8.36 
3.73 
8.96 
S.50 
7.65 
6.95 
1. 01 
1S.T1 



e.ti 

9.49 
4.ST 

UM 
1S.W 
U.« 
4.M 



102.55 



9.400 

4,600 
88.VKX) 
9fi.500 
35,3U() 
26.700 
2.800 
36,800 
20,100 
13,60<) 
66.«0«» 
6,3<X) 
9,900 
7,800 
«,9C0 
14,700 



18B,1W 
21. 8M 

7.100 
18,900 

7.100 
36.300 
25.800 
24,000 
10,600 



* Part of (own. 



METROPOLITAN SEWERS. 

Sewbbs Pdbghasbd. 

Within the Metropolitan Sewerage Bistrict there are now 82.47 

miles of Metropolitan sewers, as shown on the general map. Of 
this total, 8.79 miles of sewer and one pumping station located in 
the city of Quincy have been purchased from cities and towns of 
the District, as detailed in the following table : — 



* 
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Sewers Constructed and their Connections. 

The remaining 73.68 miles of Metropolitan sewer have been con- 
stmcted by Metropolitan boards. 

The position, lengths and sizes of these sewers are ^ven in the 
following tables, which also give the public and special connections 
made with the system, in each city and town, under the authority 
of Metropolitan boards : — 



North MUropoUtan 8y9Um» 







S : 


lis ' 

£ KM 


Bpkclal Comnsctions. 


CITY OR 
TOWN. 


flliaof Bamnft. 


Length 

Id Mil 


ObMMMr or Lontlon of 
OouMtlra. 


Nanbv 

IB 

Odho. 
doB. 








1 






BiitBotliODi . 






10 






dwiHown, . 




S.SM 


f 


AJm^omi^* 


1 • 

1 








» 


01«bk01IM». 






V if*Xt^ VtoV IVtXV Pf, 


s.m 




BoBMrtntwoifai 
M«tiop<dlioo Water Woriu 


) ; 




VVXV Wf to VVXV 1", 


•.Ml* 


-1 


Uov-offt 
MotnpidlttD Wolot Works 

blow-off. 
HotropoUton Wilar Works 

Movr-oS. 

PllVOtO kOOSBSi ... 








6.0Mf 




Frivoto hoQsso, . • . 


n 




V v'xv vf io V aft, , 


5.903 




Blsnghter bouM, • 
OKyBos^tol* . 


1 ' 


BwnatviUa^. 


V V*)CV V to V WxVVr, 


t.4n 


• 






Mtdfoid. . . 




1.119 


IT 


Pilfolokoasss, • 




WlnehMlert 






"! 

S 


TsmMif* .... 
PriralOBOOso, . 




WobOTDt 




.«» 


s 


Olnolsetory. . . , 




AtllDgtOD, . 






10 


FtlfOlO hOBOSSf ... 


n 


WBktflflld,f 






I 










68.aB1| 


UT 







* IncladM .0S8 of a mile of sower piirchu»-i d from the city of MaldeD. 
t loeladM .TM of » mile of eewer parciiiuwd from tlm Iowa of lielroae. 
t iBdiidos t.an mtles of lewor puttiutmd tnm tlw town of Arlington. 
( The MetropolItaD 8>l wor eiiends but a few feet Into the towne of Belmont ftnd WakeAeld. 
N Inoladee 2.787 milea of Myatto vftlley eewer In Madford, WlnoboMor nod Wobnni, running pmUol 
with tlM MotfopolUsB sowor. 
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South Metropolitan System. 
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Cost of Construction. 
The cost of the 82.47 miles of Metropolitan sowers enumerated 
abovr, iiicludino^ five puinpiug stations, siphons and appertaining 
structures, may be summarized as follows : - 

North Metropolitan System $5,565,707 81 

South Metropolitan System. 8,430,229 01 

COUSTBUCTION AND ADDITIONS SINCE SEPTEMBER 30, 1900. 

The report of September 29, 1900, indicated that 71.9 miles of 
Metropolitan sewers had been constraeted at that date. There has 
conseqaently been added, during the fifteen monthB under review^ a 
length of 10.57 miles. This indudes 8.04 miles in the Wakefield 

• For datallod itatflOMOt of ooot, MO i^nof Booid. p. M. 
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extension, anfhorized by chapter 172 of tiie Acts of 1900, and 1.58 
milea in additional outlets for the <aties of Chelsea and Everett, hj 
chapter 184 of the same year, all in the Korth Metropolitan District. 

In the South Metropolitan IMstrict, chapter 204 of the Ads of 
1901 antiiorized an extension of 1.27 miles, to provide additional 
sewerao-e facilities for the city of Xewton and the town of Brooklino 
in the Neponset valley system. Of this length 0.4 mile have been 
constructed to date. On April 1, 1901, the pumping station of the 
Qiiincy sewerage system was purcliased from that city by your 
Board, under the provisions of the high-level sewer act, and has 
since that date been operated as part of the South Metropolitan 
System. 

The remaining length of Metropolitan sewers added during the 
year consists of 5.55 miles of new high-level sewer in the South 
Metropolitan District, authorized by chapter 424 oi the Acts of . 
1899, and referred to in detail later in this report. 

The following table gives details of areas, populations, local sewer 
mileage and other data for the whole Metropolitan Sewerage Sys- 
tem: — 



North Meiropolilan System. 



Araa 
(Square 
MUM). 


Kstimated 

Total 
Popntetton. 


Mllea of 
Local Sewer 
flooiiMtod. 


Ettlmaled 

I'opultttlou 
oonlrlbulUig 


Ratio of 
Contributing 
ropiilation 

to Total 
Population 
(Per Cant.). 


OomniorioMS Jura 

WITH MBTBO- 


PnbUa. 


Spadal* 


84.64 


444.900 


485.81 


324^ 


72.0 


187 


288 


8<nUh Metropolitan System. 


MM 




au.M 


UOtlSl 




1 " 


u 


Entire Metropolitan DiatrieL 


XtT.l» 


796,400 


SM.W 






MO 


9M 



Contrasting these figures with corresponding data for September 
29, 1900, there is an estimated increase in population of 27,400 
daring the fifteen months under review. Of the estimated gross 
popuktion of 725,300 on May 1, 1901, 434,454, representing 59.9 
per cent., were on that date contributing sewage to the Metropolitan 
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sewers, throagh a total length of 830.05 milee of local sewers owned 
by the indmdual munioipslities. These seweis are connected with 
the Metropolitan System by 240 public and 294 special connecdons. 

Further examination of the figures for this period of fifteen 
months indicate liiat the pupulation contributing sewage has prob- 
al>ly increased by 27,720; that an addition of 62.54 miles of local 
sewers has been made to the lengths previously connected, and 
that 8 public and 34 special connections have been added. 

PmcFiNO Stations and Pohpaoe. 

The following table shows the ayerage daily Tolome of sewage 
lifted at each of the five Metropolitan pumping stations daring the 
fifteen months' period, as compared with the corresponding Tolomes 
for the previous year : — 



AVSBA9B Daivy FOMPAaS. 



PUMPINO STATION. 


Tear «DdlDg 
Sflpt. 80, 1900. 


Oct. 1, 1000, 

to 

Deo. 31, 1001. 


IiMUMM dntof 




OalloD*. 


Giillon*. 


Qallons. 


Per Otai. 






i)2,000,000 


7,400,000 






42,400,000 


40,200.000 


0,800,000 








30,700,000 


3,200,000 


11.M 






8,780,000 


287,000 








2,014,000 







HlOH-LBYEL SeWBB. 

Surveys und gcncni] studies in connection with the liii^h-level 
sewer have been continued lining the period under review. Of 
the tiiuil location aloni:: thr wlmle length, something over 16 miles, 
from the connection with the existing Charles River system at the 
intersection of Ruggles and Vancouver streets, near tlie Fenway, 
in the Back Bay district of the city of Boston, to the outlet in the 
hai'bor, within the limits of the town of Hull, about 1 mile north 
of Nut Island, has been completed. For convenience, this length 
has been divided into 36 contract sections. Of these, 4 haye been 
completed and 23 are now in process of construction ; contracts for 
the remaining 9 sections, representing 2.7 miles, are yet to be 
entered into. The engineering studies for these sections are in 
condition for the letting of contracts during the coming season. 
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CONSTRUCTION ON THE NORTH METROPOLITAN SYS- 
TEM (October 1, 1900, to DECEMiiEJi 31, 1901). 

Additions to Pumping PKiANT, Albwife Bbook Station. 

Chaptci 424 of the Acts of 1898 provided for additional engines 
and pumps at the stations of the North Met!-o]iolitan System. At 
Deer Island, East Bostou and Charlestown the plants were installed 
and accepted prior to the date of the last en<]fineering report. At 
the Alewife Brook station tlie George F. Blake Manufacturing 
Company, contractors for this work, have made various moditica- 
tions in the plant, with the result of increasing its efficiency, but 
the foil duty goaxanteed has not yet been attained. 

Sewer Construction in Chelsea and Evekeit, and Extension 

TO Waketield. 

The sewer constrnotion on the North Metropolitan System con- 
gists of additional outlets for areas in Gielsea and Everett and the 
extension to Wakefield, respectively anthorized by chapters 184 
and 172 of the Acts of 1900. The total appropriation made by 
these acts was $265,000. 

The total length of 4.6 miles included in this work was divided, 
for convenience, into 5 contract sections. The whole of these have 
been completed. iJctails of the work are given in a condensed 
form in the following table, and at greater length in the succeeding 
desoriptioo : — 
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Additional Outlets, ix Chelsea and Eyebett. 

Sect io n 56, Ch^Ma. 

Location.-— Tfom near the junction of Eastern Avenue and WilloTiirhhy Street, extending 
northerly through Eastern Avenue and Cabot Street to near the westerly line of 
Cl«rk ATBOoe. 

Division Engineer in Charge. — Frank I. Capen* 

Cfmfrnrfor- — H. A. Hftn«coTn h Co. nf Boston. 



Lengtli 


81ie. 


AvMcafaCnt 


M axlmom Cut 


2,045 
242 






16.70 
18.50 


24.8 


2,887 











Total coat, $42,016.86 

Excavation begun September 25, 1900. The average rate of 
progress was 72 feet per week, with a maximam of 181 feet. The 
work was completed July 1, 1901* The work was generallj in 
open trench. A length of 90 feet, under Broadway, was in tunnel. 
About 1,800 feet at the lower end, built on a pile foundation, was 
in fine silt, overlaid with from 4 to 6 feet of fibrous peat below 
filling and road surfacing. Only a small amount of water was foand 
in the trenches. The excavation in the remainder of the section 
was in clay and hard-pan. 

This contract section was conne< t(ul with the exit>ting Metropolitan 
scwcr by 75 feet of sewer carried under the existing city sewer in 
AVilloiifi^hhy Street. Two parallel lengths of 20-inch cast-iron pipe 
were used for the sewer crossing. The whole length is on a pile 
foundation, and was constructed by day labor, at a total cost of 
$d,6d2.69. 

Section 67, Chelsea* 

Locatien,— From near the westerly line of Clark Avcnne, westerly through private land and 
the Metropolitan Park Reservation to Oartield Avenue ( thence through Bell 
Street and Springvtf e Avenne to iht boaadat7 Um IwliraMi OlielMft and Evenlt. 

Vivition Engineer in Charge. — Frank L Capen. « 



CovfyiffnT, 


I. A. Hanscom & Co. of Bo.iton. 






Length 


Slae. 


Average (Jul 
(F«e»). 


Marimnm Cat 


1,668 
t,US 




8.00 
T.OO 

UM 


8.00 
7.00 

tt.ao 


MM 









Tolaleo^, 
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Excavation was })e£:un September 27, 1900. The uveraire rate of 
progress was 111 t'cot per week, with a maximum of 322 leet. The 
work was completed September 7, 1901. The excavation was 
wholly in open trench, and for a length of 2,900 feet from Clark 
Avenue, passing through the marshes near Mill Creek, was in hard 
bine day, overlaid with from 2 to 4 feet of peat. The remainder 
of the seetion was in hard-pan, sand and gravel. Bnt little water 
was found iu the trenches, except for about 300 feet adjoining the 
Everett line, where the flow from springs required the use of a 
pulsometer pump. 

Extension to Wakefield. 
Section 68^ Maiden and Melrow* 

£oeafMm>— Vrom jaoct!on with exl8t!ng Metropolitan scwcr in private Innd, near Barrett^! 

Pond, in Maiden, northerly thron^fh priTute land. Linden Avenue, ClintoaSMet 
and laud of the Bostou & Maine lUilroad to near tbe sontherlj tide Of Goodftw 
AvraiM, la MdfOM. 

Division Engineer in Charar- — Frank I. Capen. 
Contractor. — BmnOf SalomoD« & Fettiti of Bocton. 





Size. 


AT«r«8« Cot 
(FmO. 


Maximum Cut 








11.0 


2.T2B 






tt.O 











Total cost, IW^.OO 



Excavation was begun on December 11, 1900. The entire section 

was completed on November 2, 1901. The averft|are rate of progress 

of excavation was 120 feet per week, with a muximuin of 287 feet. 

A bell-mouth structure was built at Linden Avenue, near station 
24-uO, to provide for a aoutherly extension of the sewer at a future 
date. 

The 48-inch sewer was carried over the existing Metropolitan 
sewer, near Oak Grove station, by 24 feet of 48-inch cast-iron pipe. 
Above this crossing the sewer is 54 inches by 58 inches in diameter. 
At the crossing of Spot Pond Brook, near Fells station, 42'-inch 
cast-iron pipes are used. 

Near the lower end the excavation was in gravel, boulders and 
rock ; the remamder was in fine sand. 

Surplus earth from the trench was used to form an embankment 
over the sewer in the Boston & Maine Railroad land, and for filling 
land adjacent to otiier parts of the work. 
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This contract section was connected with the existing Metropoli- ' 
tan sevv( r by 15 feetof sewer, consisting of bell-mouth structure ^ind 
entrance man-hole, near Barrett's Pond. This work was constructed 
by day labor, at a total cost of $910.10. 

flection 59^ Melrose, 

XflMftoi.— From near ti e s mtherly side of Goodyear Arenne, northerly tbroagh locatioii of 
Boston & Maine Railroad to Foster Street ; thence tbrongh pcivAto land to • 
point in EMex Street, about i7U feet west of Willow Street 

DkMm Bngtimr l» CAoiff .^Froiik I. Q&ftus^ 

O0Nl»wtar.— Cbntoi O. BoUloa & Qo, of SyneoMt N. T. 



Length 
(Feet). 


«u. 


1 Average Out 
1 {Wtet). 


Miuloium Cat 
(Feet). 




544Dch by 68-lDcb oval, 


11.9 












4,9» 




1 





iVitaleoet, #ttir«l.» 



Excavation was begun on December 3, 1900, and the contract 
work was completed on October 16, 1901. The average progress 
of earth excavation was 112 feet per week, with a mazimam of .315 

feet. 

The ex(;iivation was generally in fine sand, with occasional lengths 
of gravel and clay and a small amount of rock. 

Surplus material from the ti . nch was used by the lioston & Maine 
Railroad for grading along its rigiit of way. 

Near Wyoming stiition the sewer passes under the existing Met- 
ropolitan sewer and the Ell Pond Brook culvert, and is also close to 
the foundations of a business block. A len ^rtli of 200 feet was 
omitted in the contract section at this point, and this portion of the 
work was completed later by day labor, at a total cost of $7,261.90. 
It consists principally of brick sewer, with connection chambers at 
the junction with the original Metropolitan sewer. Twenty-four 
feet of 54-inch cast-iron pipe, reinforced with concrete, were used 
in passing the Ell Pond Brook culvert. 
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Section 60^ Melrose. 

Location. — Fruui a point m Essex Street, about 170 feet west of Wiiiow Street, nortberl^ 
tfurooffk Buss, Tremom and FnnkUii itam/a^ ^nntinop Ftao* and kxatloa of 

BoBUm & MalQo Railroad to the WakiAtld Um. 
Division Enpit%e«r in Charge. — Frank I. Capeo. 

Contractor. —> The Old Cokmj CooairucUon Compaiiy, succeeded by Uie Metropolitaa Coa« 
tnettng Oom]MBj, boOi of Boitoo. 



I^ength 
(Fe«»). 




▲▼•rag« Out 

(P««t). 


HazlmwBavt 

(F«M>.. 


2,T91 


36tucb circular, .•«•«..» 


15.0 


22.0 






14.6 


19.6 











Total co«i t0S,7S4J2 



Of the total length, 1,425 feet of 86-mch and 2,914 feet of dO-inoh 
sewer were built by the Metropolitan Contracting Company. 

Exoayation was began by the Old Colony Conatroction Company 
on November 28, 1900, and oontinned nntil May 18, 1901, when 

the contract was abandoned, leaving considerable trench ready for 
the structures. Tlie masonry work in these leut^ths of trench was 
built In day lal)or, under the direct superv ision of tlie Engineer, 
luckidinir these leii^-ths, the work accomplished uuder the original 
contract amounted to 1,356 feet of .^O-incli sewer. Bids were ob- 
tained i'or constructin<; tiie remainch^r of the section, and June 20, 
1901, a contract for this work was entered into by the Metropolitan 
Contracting Company. Work was commenced on July 8 and ad- 
vanced rapidly until its completion on December 3, 1901. 

The average rate of progress under the original contract was 54 
feet per week, for two openings ; the average under the second con- 
tract was 206 feet per week, with three openings. 

Much of the excavation was in sand and gravel, yielding consid- 
erable quantities of water and requiring heavy sheeting in the 
trenches. The maximum rate of pumpage was 1,000,000 gallons 
per twenty-ibur hours, l^or a length of 700 feet, in Tremont Street, 
passing the end of EU Pond, the sewer was built on a pile founda- 
tion ; in two lengths of 30U and 350 feet, respectively, the bottom 
of the trench was in rock. 

The day work included the retillin<r of 240 feet of sewer trench 
abandoned by the Old (Jolony Construction Company, the comple- 
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tiim and veBUing of 150 teet of partly excavated trench, the Imildiiig 
of 170 feet <^ brick sewer, and the snbseqnent resurfacing of streets. 
The total cost of work done by day labor was $4,276.71. 

Tliis section U i iiiiiiale.s at the Wakefield line, and provides for 
tho connection at that point of the system of sewero now being con- 
structed by that town. 



OONSTBUCnON ON THE SOUTH METROPOLITAN SYS- 
TEM (October 1, 1900, to Decembeb 31, 1901). 

This coQstractioD consists of the Neponset valley sewer exten- 
sion, aothorized by chapter 254 of the Acts of 1901, and of the 
high-leTel sewer by chapter 424 of the Acts of 1899, which has 
been under constraction since Noyember of that year. 

Nefonbbt Valley Sewer, West Boxbubt aixd Newton. 

Sect 10)1 30, 

Division Engineer in Charge. — C. Barton Pratt. 
CSmfnwfor.— TlumiM J. Keflex, BrookUna, Mm*. 

Tiiis contract enibraeos the construction of brick and pipe ^cwers 
extendjnir from the existing Ki j^onset Valley sewer, in St. Joseph's 
Cemetery, West Koxbury, through the cemetery and other private 
lands in West Roxbury and Newton, to the Brookline town line, 
midway between Newton and La Grange streets, — a total distance 
of 6,718 CocU Of this length, 2,356 feet is to be 24-inch brick 
sewer, and the remainder 18-inch and 15-inch pipe sewers. The 
route follows generally the brook valleys, and the excavation Is in 
sand, gravel and sandy clay, with an average depth of 9 feet. A 
small amount of rock has been found in the excavation. Durino: 
winter storms the trenches through the valleys have been flooded 
and the work has been delayed by this cause. About 1,800 feet of 
sewer has been constructed to date. 

QunroT Pumpino Station. 

On April 1, 1901, the sewage pumping station of the city of 
Quincy was purchased by the Cojinnonwealth, as contemplated by 
the lii<;ii-level sewer act. The pumping station and ]>lant consist 
of a oue-story brick building, 85 by 45 feet, with a heavy slated 
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roof, erected in 1897-98 ; two Deane pumps, with boilers and all 
ot!i 1 acH t'ssarv appurtenances, having a capacity of 3,000,000 and 
5,000,000 gallons per day, respectively; and al)out 2% acreis of 
land, — the whole located near the northerly limit of the city park 
known as Merrymount Park. The purchase includes a 24-inch cast- 
iron force main from the pumping station to its junction with the 
out&ll sewer of the Boston main drainage system, at Squantum, a 
distance of about 3.4 miles, together with all rights and easements 
in relation thereto acquired by the city of Quinoy. The price paid 
for the works was 197,984.46. 

The pumping plant has been operated by this department, as part 
of the South Metropolitan Sewerage System, since April 1, 1901. 
The sewage is stiU pumped into the Boston main drainage system, 
at Squantum, but on the completion of the high-level sewer it will 
be pumped into that structure, in Greenleaf Street, througii a new 
force main, when the connection with the Boston works will be 
abandoned. 

High-level Seweb Construotion. 

Route of Htgh4ev€l Sewei\ 

Prior to September 29, 1900, construction on the high-level sewer 
had been confined to that portion, about 6^/^ miles In length, located 
north of the Neponset Kiver. Tlie route of the sewer, extending 
from the proposed pumping station in Ward Street, Boxbuiy, to the 
Neponset Biver, was fully described in the twelfth annual report of 
the Metropolitan Sewerage Oonmussioners. The sewer will be car- 
ried under the Neponset River by three parallel lines of dO-inch 
cast-iron pipe, connected on each bank with the ordinary sewer 
structures by masonry pipe chambers, arranged for controlling or 
diverting the flow through the individual pipe lines. 

South of the Neponset River, the sewer, 10 feet 7 inclics by 11 
feet 7 inches in diameter, will pass through private land aud across 
Brush Hill KckuI and Blue Hill Avenue to Brook Koad, in Milton. 
It will follow Ikoolv Road, partly in open cut and partly in tunnel, 
to and under Pine Tree Brook. From this point, across Central 
Avenue to Adams Street, in Milton, a distance of about 11,400 feet, 
the route will be along the lines of a boulevard extension as laid out 
by the town of Milton. The sewer will follow Adams Street in 
open cut, crossing the New York, New Haven & Hartford Railroad 
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(Granite Branch), to near Church Street, where its size will be in- 
creased to 11 feet l)y 12 feet. From this point it will in rock 
and earth tunnel alonsf Adams Street and across the Quincy line to 
Eaton's Pond, on Furnace Brook, where the vertical diameter will 
be increased to 12 feet 3 inches. It will continue, in a northeast- 
erly direction, along the location of the proposed Metropolitan 
Furnace Brook Parkway and through private lands on the southerly 
side of Furnace Brook, to Adams Street, in Qnincy. It will extend 
thence, generally in an easterly direction, throa^ Adams Street, 
Upland Road and priyate lands, partly in tannel, to Hancock 
Street, where its dimensions will be increased to 11 feet 3 inebes , 
by 12 feet 6 inches. It will continue through Greenkaf Street 
and in private lands near Mount WoUaston Cemetery to Sea 
Street, which it will trayerse for about S,000 feet before entering 
Quincy marsh. Its course will then lie in the marsb for a distance 
of about 9,400 feet, nearly all in embankment, to the junction of 
Sea and Darrow streets, in Quincy. From this point the line fol- 
lows Sea and Katcliford streets and private lands to the shore of 
Quiucy Bay. The sewer will be carried, in a short embankment, 
across an angle of the bay and through priv.'itc lands to a tunnel in 
Island Avenue, Hon<rh's Neck, passinir under (Quincy Great Hill, 
emerging at the upper end of an embankment which will connect 
Kut Island witli the mainland. On Nut Island there will be special 
structures for intercepting sand and floating matter before the sew- 
age enters the sea outfalls. The latter will consist of 60-inoh cast- 
iron pipes, laid in dredged trenches in the harbor bed, and carried 
to points about a mile beyond low-water line of Nut Island. 

It is proposed to lay two such Hues in the early future, and to 
make provision for connecting additional lines, as required. 

For purposes of construction thehigh-leyel sewer has been divided 
into 36 contract sections, of which 14 are north of and 32 south of 
the Ncponsct River. Particulars of these sections arc condensed in 
the following table ; — 
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This Uble indicjites th;ii, out of a total length of lG.8i miles of 
high-level sewer, 14.0<S miles have been contracted for. Of this 
length, 7.24 miles are excavated to grade in trench or tunnel, leav- 
ing 6.84 miles at a less advanced stage of construction and 2.73 
miles yet to be advertised. The total value of work already under 
contract is $2,782,241, of which work valued at $1,393,420, repre- 
senting 50 per cent., has been constructed to date. 

The table shows further that 12.65 miles of the total length of 
high-level sewer are designed to be constructed in open trench, the 
remaining 4.16 miles being in tunnel. The latter portion of the 
work is estimated as consisting of 1.41 miles of earth tunnel and 
2.75 miles of rock tunnel. 

During the period covered by the present report approximately 
75,000 cubic yards of rock have been excavated in tunnel and in 
open cut. About 90 tons of dynamite or other explosives have been 
used. 

Ti/pe of Iliyh-level Sewer. 

With the exception of Section 73, in which constructional reasons 
dictated a circular cross-section, the high-level sewer is of the horse- 
shoe type, in which the horizontal diameter closely approximates 
nine-tenths of the vertical. The arch is slightly pointed. The usual 
construction consists of concrete invert and side walls, lined with 
brickwork in cement. Where the work ia under any considerable 
head of ground water, two rings of brickwork, aggregating 8 inches 
in thickness, are used in the invert and side walls. In dry ground 
a single ring of brickwork is used. Tlie inner ring is in aJl cases 
built in Portland cement mortar. The brick arch is usually 12 inches 
thick, and is generally built in Bosendale natural cement mortar. 
In the 6 feet 6 inches by 7 feet sewer above the bell-mouth structure 
at Perkins Street (sections 74 and 75) the brickwork of the arch is 
8 inches thick. In favorable ground Kosendale cement is used for 
C(m Crete for the outer brickwork ring of the in^'ert and for the arch ; 
but Portland cement is substituted, both for l)rickwork and concrete, 
to meet such conditions as the })resence of water in the bottom or 
sides of the trench, for construction in embankment, etc. 

The following brief description refers only to sections wholly or 
partly constructed, or upon which liabilities have been incurred. 



Diyiiizea by Google 




Google 



No. 57.] 



AND SEWERAGE BOARD. 



181 



Section 43^ Qumcy arid JBuU, 

This comprUcd the GO-inch cast-iron outfalls extendinir from near 
the shore of Nut Island to iioiiits 1 uiilo ln-son 1 low-water line. 
The pipes will lu- laid in a trench dredged in the luni of the harbor. 
Two lines, respectively 5,555 and 5,833 feet long, arc conieniplated 
at ] (resent. A contract has been entered into witli the United 
States Cast-iron Pipe and Foundry ronipany for 2,920 tons of 
BQ-iuch straight pipe and 70 tons of 60-inch specials required for the 
longer line. These are to be delivered on Barker's Wharf, Quincy 
Point, between April 1 and November 1, 1902, so as to be available 
for placing in the harbor during the coming season. 

Section 47 f Quiney, 

Qanfrtiflfpr.— Ctoriw O. BeMen 9f Co.* Bynmm, N. T. 

The sewer is 11 feet 3 inches by 12 feet 6 inches in diameter and 
*8,162 feet in length. It extends Arom Prospect Avenne, through 
private land, l^atchford and Sea streets to the intersection of the 
latter with Darrow Street. The excavation, in dry sand and gravel, 
has an average depth of about 20 feet. For a length of about 300 
feet near Winthrop Street the constrnction is partly in embankment. 
At the upper end of the section, near Darrow Street, the grade of * 
Sea Street is to be raised aboat 4 feet, to atibrd a su^cient depth of 
cover over the sewer arch. 

Excavation was commenced on Sea Street, near Manet Avenue, 
on October 31, 1901. To avoid interference with summer travel 
to Hough's Neck, the construction on Sea Street, east of Manet 
Avenue, is being carried on during the winter months. About 300 
feet of sewer have been completed to date. 

Qtd&erta and JSmhankments, Sections 48-49^ Quincy* 

Divtsion Engimmr m Chargt* •r- Francis L. Sellev. 
Obnlnwter.— dmilM O. Baldan & Co*t SynciiM, N. T. 

Sections 48 and 49 have a total length of 9,375 feet, extending 
from the intersection of Sea and Darrow streets through private 
and marsh lands, in a w esterly direction, generally parallel to Sea 
Street, to n point on the upland about 35 feet southeasterly from 
Sea Street, uear the Adams homestead. For a length of 8,200 feet 
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the elevation of the <:rouiid is such as to invt)lve the construction of 
the sewer in embankment. The top ot* the finished embankments 
will be 3 feet above the outside of the sewer Jiich and 19 feet above 
marsh level ; it will be 25 feet in width, and slopes of 2 horizontal 
to 1 vertical will give a bottom width of 100 feet. Where exposed 
to waah from floods or tide, the slopes will be protected by stone 
riprap up to an eleyation of 18 feet above mean low water. Above 
this elevation the slopes will be dressed with loam or vegetable 
mould from the marsh excavations. 

This contract includes the construction of embankments, to sub- 
grade, for the whole length of Section 48, or 5,881 feet, and for 
about 1,200 feet of Section 49. The remaining length of embank- 
ment on Section 49, about 1,000 feet, is included in other contracts. 

important areas of marsh aiul other lands will be enclosed between 
the em])anknient and Sea Street, thus impounding drainage water 
otherwiso flowinii: to ilie sea across the sewer location. To provide 
outlets for this water, masonry culverts are built through the em- 
bankments under the location of the sewer structure. These wiU • 
have cut-stone faces and coursed ashlar inlets and outlets. Culverts 
on Section 48 are included in this contract, as detailed in the fol- 
lowing table : — 

Culverts, SccIm7i 48. 



liOOATiosr. 


OiOMMWiUoa. 


Length 
(»*•*). 


Length 
over All 
(Feet). 


D«taU» Of OonUiMtlMi. 


"Swc M«lv«ro Road, Btft- 

tioa»+ni. 

Vear Newton StNtt, 

etatlon 17 + 95. 


4' r sUQalar, 
4' V alientor. 


77 
1» 


M 


Concrete, with brlek lining: 2 I2.foot 
lengtb* of CMt-lron ptpa immedtately 
vsrnr wmwvt itnietQt** 


Bock laUod Road, Bta- 
tlOB87-f-M. 


9- 6" X 4' «" 
(doaMs). 


100 


110 


Coucrete, with brick UdIrk; 1'2-inch Bteel 
chaDoel •tlfferuTn ovor urchos, anchored 
by Ij^.lDcb steel Ue-rods: on pile foao- 
dAtfoo. 



About 70 per cent, of the work on these culverts is completed to. 
date. 

The embankments on Section 48 will cut off travel to farm areas 

formerly reached by Kock Island Road, now built at about marsh 
level. 1'his road will be di\ erted over the top of the embankment 
by sloped approaches. One of the approaches will pass over a 
diverted tidal ci-eck l)y means of a pile bridge, already completed. 

The sand and gravel tilling lor the embankments is being obtained 
from an area of 14 acres of upland, southeast of the intersection of 
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Filmer and Sea streeta, pwcliaaed for tliis purpoae by tiie Common- 
wealth. The maish land upon which the embankmenta are filled ia 
tinderlaid by strata of mad and peat to a nuudmam depth of S8 
feet. The present contract, involving 180,000 cubic yards of fillin*^, 

providcij for the coustructiuu of embanknioiiLs to sub-^rrade, alxjtit 
12 feet above the level of the marsh and 7 feet below \ho proposed 
finished ^ade. This upper 7 feet of embankment fill will be formed 
of iiiatcriul displaced by the masonry structure of the sower to be 
constructed within the ombjinkment at a later date, after the tilling 
has ceased settling into the luarsht and the embankment hafi reached 
a condition of equilibrium. 

Embankment filling was begun June 20, 1901; 60,000 cubic 
yards of filling, equal to one-third of the contract volume, have been 
deposited to date. The average rate of filling has been 400 cubic 
yards, and the maximnm 800 cubic yards, per day. Obseryationa 
of the settlement of embankmenta already filled to aub-grade indicate 
« maximum rertical settlement slightly exceeding 4 feet. This 
implies that the settling of the embankment into the marsh has dis- 
placed about 30 per cent, of the cross-sectional area of mud under- 
lying the actual location. 

Section 49f Qutncy. 

DMtioH Sngmm' m» <7Aa»y«.— FrancU L. 8«U«w. 
Ostrtrador.->G1iHriti O. B«id«n ft Co., ayiteaie, K. Y. 

The complete section will extend from a point in the upland, ad- 
jacent to Quincy marsh, southeast of Palmer Street, westerly across 
Palmer Street and through the marsh, in a course generally parallel 
to Sea Street, to a point on the upland about 35 feet southeasterly 
from Sea Street, near the Adams homestead, a distance of 3,494 
feet. For about om^-ihird (tf this length the sewer will be con- 
structed, at a later period, in tilled embankments, as described under 
the preceding contract. The work of forming the embankments on 
1,200 feet of this length forms part of that contract. The present 
contract for sewer construction applies to three lengths of 11 feet 
3 inches by 12 feet 6 inches sewer, aggregating about 2,000 feet, in 
dry sand and gravel, at an average depth of 15 feet below the origi- 
nal sur&oe, together with about 1,000 feet of embankment, formed 
of surplus material from the trenches, and three culverts crossing 
Ihe location of the embankments. Details of these culverts are 
given in the following table : — 
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Culverts, Section 49. 



LOCATION. 


OitwB-aeciloo. 


l<engih 


T^engtta 
over Ail 


l>etaUB of <Jou«tiuctioD. 


Near Albatrosa Boad, 
BiMlOBlO+M. 


*'V 6liMilar» 


14 


w 


Concrete, wlih i.iick liDtog; 2 U4l004 
ht^jgi* of ttM4ton pip* in— dlaUi^ 


Kear Curlew BMd, Sta* 
tioD 21+9&. 


4' V drralar, 


n 


"} 


CkMMnM* with telflk Itataf • 


Xmt Adams ]ioai«> 


a' 6" oir«alMr, 


u 


us J 





Excavation was begun June 5, 1901. At the present time, about 
1,900 feet of sewer and the whole of the culverts are oompleted ; the 
filling of the embankments is also oompleted, but work remains to, 
be done on. the slopes. 

Section SO, Quiricy, 

IHvition Engineer in Charge. — Francis L. Sellew. 
Contraetor.—Charlea Q. Beldea & Co., Syracuse, N. Y. 

This 11 feet 3 inches by 12 feet 6 inches sewer extends from a 
point in the upland, about 35 feet southeasterly from Sea Street, near 
the Adams homestead, westerly through Sea Street and private lands 
to Greenleaf Street, — a total distance of 3,071 feet. The sewer is 
nearly all in open cut, with an average depth of 18 feet, in dry sand 
and gravel. A short length will be oonstmcted in embankment^ 
where it crosses the end of a pond in the Adams home estate, near 
Moont Wolhiston cemetery. A special foundation of bonlder con- 
crete is to be nsed through the pond. Where the sewer enters Sea 
Street, a modified cross^section is adopted for a length of 220 feet, 
owing to the low elevation of Sea Street in that vicinity. 

Work was commenced on October 28, 1901. About 500 feet of 
sewer have been completed to date. 

Section 51^ Qaincy. 

ZHvition Engineer in Charge. — FredMidC D. Smith. 
Assittant Engineer. — Setb Peter»on. 
Contmetor. — Thomas F. Moore, Syracuse, N. T. 

The sewer extends nortlnve.sierl}'^ in Greenleaf Street, from near 
the Mount Wollaston Cemetery, to Hancock Street, a distance of' 
2,366 feet. It is 11 feet 3 inches by 12 feet 6 inches in diameter. 
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The work is in open cat, duefly in ooane sand and gravel, free from 
water, at an average depth of 28 feet. The excavation is carried on 
by an excavating machine, invented and owned by the contractor. 

Work was commenced at tho lower end of the srctinn in March, 
1901. About 2,000 feet of scwtM- have Ix'on couiplotcd to date. 
Passing the end of Woodward Avenue, the invert of the sewor is 
reinforced by additional concrete, and further stitfcned, by steel 
beams, over the location of a main sewer ot" the city of Quincy ex- 
ecuted in tunnel at a lower elevation than the new sewer. The arch 
was reinforced with concrete for 250 feet ejist of Woodward Avenue 
and for 115 feet east of Valley Street. Two 30-ioch l)ranches have 
been inserted in the westerly side of the sewer, at Park Road and 
Putnam Street respectively, for the fiitare connection of force mains 
frx>m the sewage pumping station in Merrymonnt Park, Quincy. 
Additional 8-inch branches have been inserted at Park Road, Cedar 
Place, Putnam Street and Woodward Avenue. 

Section 52^ Quincy » 

Dirt non Eni;ineer in fJharge. — Frederick D. SmUb. 
AssulajU Engineer. — Seth Fetersou. 

OBiifrMCBr.— Nftltomal Conlnuiiliig OompMij, New Ya^ N. Y. 

The sewer be^ns at the westerly end of (ircculcaf Street, at Han- 
cock Street, crosses Hancock and Adams streets, private lands, and 
the New York, New Haven & Hartfor*! Kailroad (Plymouth Division) 
to Upland Road, and passes thence alonir Upland Ivoad and Adams 
Street to beyond Oakland Avenue, a total distance of 2,774 feet. 
Of this length, about 250 feet, crossing Adams Street and private 
lands to the raihoad, are expected to be in tunnel. The remaining 
2,524 feet will be in open cut, in coarse sand and irravel with a large 
amount of rock, with an average depth of 17 feet above the rock 
excavation. A very small flow of water has been met with to date. 
The sewer is 11 feet by 12 feet 3 inches in diameter. Excavation 
began early in October, 1901, and has been carried on by cable ex- 
cavating machinery. It has been largely confined, to date, to Adams 
Street, >vith the intention of leaving that street clear during the sum- 
mer months. About 280 feet of trench have been excavated to date. 
A 10-inch braucii has been built into the sewer at Gotle Street. 
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/Section 53, Qaincy^ 

Division Enginm- in Charge. — Frederick D> fimlttl* 
Asaittant Engineer. — Setb Peterion. 

<!(Mi<nMtor.— Natkmal Cootrmetbig Company, New York, N. T. 

The sewer commences in Adams Street, southwest of Oakland 
Aveimc. On leaving Adams Street, it passes westerly through 
private land and the location of the Fiiriiaec Brook Metropolitan 
Parkway for a distance of 1,900 feet. It is 11 feet by 12 feet 3 
inches in diameter. The work will be wholly in open cut, having 
an average depth of 13 feet of earth excavation in sand and grayel, 
with a large amount of rock excavation in addition. The excavation 
is being carried on by cable excavator. Through the parkway loca- 
tion an embankment vrill be formed over the sewer to grades defined 
by the Metropolitan Park Commission, and special precautions will be 
taken to avoid, as &r as possible, interference with the natural scenery 
of the vicinity. For a length of 700 feet, where the sewer passes 
J^irough private land west of Adams Street, a temporary fence has 
been erected on the taking lines, on each side of the sewer, and the 
contractor confines his operations within the enclosure thus formed. 
Work commenced at the lower end early in October, lyOl. About 
iOO feet of trench have been excavated to date. 

Section '')4, Quincy* 

Division Engineer in Charge. — Frederick D> SmUh. 
AuittcaU Engineer. — Seth Fetersou. 

OmfrAfllor. — Natkmal OoDtoictiiig Compaay, Neir York, N. T. 

Tlie sewer begins in the location of the Furnace Brook Metropol- 
itan Parkway, at a point about 1 ,()00 feet northeasterly from its junc- 
tion with Adams Street. It follows tlie ])ark\vay location and Adams 
Street in a westerly direction to a |)()int in Adams Street, near Eaton's 
Ice Pond, and has a total length of 1,990 feet. It is 11 feet by 12 
feet 3 inches in diameter, constructed in open cut with an average 
total depth of 18 feet. The excavation is through alluvial soil and 
sand, overlying large quantities of decayed slate ledge. A small 
amount of water is found in the excavation. Special precautions 
are taken to preserve the natural features along the sewe^ location, 
and llie surplus earth is used in sub-grading a park boulevard, under 
the direction of the Metropolitan Psrk Commission's Engineer. 
Work was commenced November 1, 1901, and 100 feet have been 
excavated to date. 
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Section 5.>, Quim t/ and Milton, 

Division Engineer in Charge. — Frcdertek D. SBtth* 
Atriattmt Enginttr. — 8elb FtJtoritou. 
Cemiraator.'^U. P. Kswn, Botloa, IUm. 

This sewer, 11 feet by 12 feet in diaim^lci-, coimiionces in Adams 
Street, near Eaton's Ice Pond, in (^niiicv, and e\l<'n(ls in a westerly 
<lireetion along Adauirf Street and !ier()s> tlie Milton boundary line near 
AN'asliiiiL'ton Street, to a point near Church Street, io Milton, a total 
^distance of 3,555 feet. 

The contract was let as a tunnel section witli an average depth of 
45 feet below the level of the street. For oonvenience of working, 
the oontzaotor has sunk three shafts, one about 800 feet from the 
lower end, one near Beale Street, and one about 900 feet from the 
upper end of the section. Work on the upper shaft was commenced 
as earlj as December 1, 1900, and on the lower shaft two days 
later, llie middle shaft was commenced April 8, 1901.* 

An easterly heading from the lower shaft has been driven 472 
feet and a westerly heading 478 feet, making 950 feet in all. Of 
Hiis length, 317 feet were wholly in rock, 155 feet in rock bottom 
with earth roof, 303 feet in hard-pau, and 105 foot in hard-pan with 
ruck bottom. 

From the middle shaft an (Easterly heading has l>oen driven 366 
feet. This was all in hard-pan except for a GO-foot lenirth with 
sand roof. No westerly heading was driven, the contractor Hnding 
it more convenient to open-cut a lenirtii of 241 feet in sand, gravel 
and hard-pan^ 45 feet deep, immediately adjoining the shaft. A 
heading has been begun at the westerly end of this cut, of which 20 
feet have been driven to date. 

The excavation of the upper shaft, in sand and gravel, with fine 
sand in the lower 12 feet, proceeded from December 1, 1900, to 
January 17, 1901, when it was suspended until Mardi 9. It was 
then continued until the shaft reached grade, late in May. Pump- 
ing was then maintained until November 16, when an open cut was 
started at each end of the shaft. This now extends over a total 
length, including the shaft, of 132 feet, and is within 3 feet of grade. 
The flow of ground water througii it hat> been as much as 1,240,000 
gallons per day. In the month just closed it varied between 
40G,000 gallons and 1)74,000 gallons per day. The etiect of the 
pumping has been observed over an area having a radius of 2,000 
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feet from the shaft, as iiulieutcd hy the drying of 51 wells. A tem- 
porary town- water service hiia in each such case been i)ut into the 
bouses. These ligures show that a total lenirth of 1,719 feet has^ 
been excavated in tunnel and open cat, to date. The nia.sonry 
sewer structure has been com})leted in 1,110 feet of this lenirtli, in 
which the sewer arch has been reinforced with concrete for a dis- 
tance of 762 feet. 

The 24-inch Metro])olitan water main in Adams Street was moved 
for a total length of 725 feet, where the contractor found it con- 
▼enient to open-cut instead of to tannel. 

Section 66 ^ MUUm, 

Division Engineer in Charge. — WxtidlSllCik D* Smith* 
Assiitanf Engineer. — Seth Peterson. 

CotUracior. — National Cootractiog Company, New York, N. Y. 

Commencing near Church Street, this sewer extends northwest- 
erly through Adams Street to a point 800 feet beyond East ^lilton 
Station, a total distance of about 1,495 feet. It is 10 feet 7 inches 
by 11 feet 7 inches in diameter, whoily in open cat, at an ayerage 
depth of dl feet. For about d50 feet . at the westerly end of the sec- 
tion the excavation is in hard-pan, oyerlying slate ledge ; the re- 
mainder is in earth, gravel and sand. The rock averaged 13 feet in 
depth, measured from its surfoce to the bottom of the trench. A 
very small amount of water was found throughout <iie section. 
Excavation was liegun December 3, 1900, and 1,400 feet have been 
completed to date. Passing the East MiUon branch of tbe New 
York, New Haven & Hartford Railroad, and for a length of about 
300 feet at the lower end of tlie section, tbe scw(U' wad reinforced by 
concrete spandrels carried to a beiirbt of (5 inc bes above the arch, and 
near the lower end about 125 feet of 24-inch Metropolitan water 
main were moved in a southerly direction, in order to clear the 
sewer trench. 

An 8-inch branch has been inserted at Granite Avenue and a 
15-inch branch near the upper end of the section. 

Section 67 ^ Milton, 

tHvimm Bn§iMmfm C!lMy«.— Fftdiildc D. Smltli. 

Atsistani Engineer. — Seth Peterson. 
Qmtmetor.^i, W. Bastia & Co., Syracuse, N. Y. 

This sewer, 10 feet 7 inches by 11 feet 7 inches in diameter, fol- 
lows the centre line of that part of the proposed Milton boulevard 
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extending from Adams Street to Pleasant Street, a distanoe of 1,874 
feet. The work will be in open cat, through sand and gravel, with 
some clay, at an ayerage depth of 22 feet. Some portions of the line 

will be covered by a low embankment, formed of surplus material 

from the treiK-h, carried u]> to the suli-arrade of the boulevard. Kx- 
cavation was begun October .'U , 1901, und uhout 300 (vet Lave been 
completed to date. An 8-inch brunch haa been inserted about 165 
feet east of Pleasant Street. 

Section o8f Milton. 

• 

Division Engineer in Charge. -- Fredttklc D. Smith. 

Aisistant Enffineer. — Seib Peterson. 

Contractor. — L&iiA & Terry Coiuimny, Philadelphia, Pa. 

This sewer, 10 feet 7 iiiehes by 11 feet 7 inches in diameter, fol- 
lows the centre line of the proposed Milton boulevard for a length 
of 2,560 feet, commencing at Pleasant Street and ending in Centre 
Street. It will be in open cat throughout. Surplus earth fcom the 
trench will be used to form an embankment over the greater part of 
the length, finished at boulevard sub-grade. The average depth of 
oxcavation is 17 feet. ESzcavation will be largely in coarse sand and 
gravel, with superficial peat for a length of 800 feet near the upper 
ond of the section. * The cross-section will be modified in a special 
atmcture at Station 14+40, to allow of the passage over it of a 
double culvert taking the place of an open water course now cross- 
ing the boulevard location. Trench has been partially excavated 
for a length of 600 feet west of Pleasant Street. 

Section 59, MiUon. 

Diviaion Engineer in Charge. — Frederick D. Smith. 
AtmtaiU Engineer* — Qexh PetersoD. 
Onilr«0<or. — H. P. Nftwn, Boeton, Hmi. 

Occupying the centre of the MiUon boulevard location, Uiis 10 
feet 7 inches by 11 feet 7 inches sewer extends from Centre Street 
to Rand()l})h Avenue, a di^huicc ot 2,567 feet. It will be in open 
cut, aveniffing 20 feet in dej)tli below the original surface, with a 
low embankment, formed of surplus earth from the excavation, over 
its entire length, finished at boulevard sub-grade. The excavation 
will be in sand, gravel and clay. About 200 feet of trench have 
been excavated to grade An 8-inch branch has been inserted at 
Centre Street, to provide for unsewered areas in Milton. 
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Section 60, MiUoii. 

Diviaion Engineer in Charge. — Frederick D. Smith. 

ilMMtaM< JBi^fMiMr.— Beth Petonon. 

OotUrmtttr- — I, Bnitin & Gk».* Bjimon, N. T. 

This 10 feet 7 inches by 11 feet 7 inches sewer extends westerly 
along the centre line of tlie Milton boulevard location from Randolph 
Avenue to near Canton Avenue, a distance of 1,609 feet. It will be 
in open cut, averasiiiir 19 feet deep. An embankment, with a 
maximum height of 9 feet above the orio;inal surface, will \m formed 
of surplus excavated material over (he LTcatcr part of its len<rth, and 
finished to boulevard sub-grade. The excavation will be in sand, 
gravel and clay, with mud and peat extending at one point to a depth 
of 13 feet. The contract was awarded October 23, 1901, and no 
progress has been made with excayation. 

8eUum 62^ MiUon. 

Divinon Engineer in Charge. — IMlnfck D* Blllltil. 

Aisitlant Engineer. — Seih Peterson. 

Contractor. — Ed. W. & J. J. Ever&on, ProvMence, R.L 

This 10 feet 7 inches by 11 feet 7 inches sewer is located in Brook 
Road, extending northwesterly from near Pine Tree Brook to a point 
530 feet beyond Ridge Road, a distance of 2,174 feet. Of this 
length, 396 feet, near Ridge Road, are in rock tunnel. The remain- 
ing 1,778 feet are in open cat, averaging 27 feet in depth. The 
excayation in open cat is throngh sand and gravel, with rock in the 
bottom for two-thirds of its length at tlie upper end of the section. 

An average of aboat 400,000 gallons of gronnd water per day 
has been pamped from the excavation. Work was begun Decem- 
ber 10, 1900. The whole of the excavation in trench and tunnel is 
completed. Ai)out 200 feet of masonry remain to he constructed. 
Four 8-ini h branches have been inserted at intervals of about 200 
feet, to provide for un sewered areas in Milton. 

Sf'C-tion (>3, Milton, 

Division Engineer in Charge. — Frederick D* Smith. 
AMtittant Engineer. — Seth PeteraoQ. 

Ci9Mlr«t0(or.— National Ooatiaellng Companj, New York, N. Y. 

This is ;i 10 feet 7 inches by 11 feet 7 inches sewer, 2,202 feet in 
lenirth, c(»nuucnciug in Brook Road, at a point -SOO feet easterly 
from the Blue Hills Parkway. It follows Brook lioad, crosses the 
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Metropolitan Blue HiUs Paricway, and terminates in park lands 
southeast of the Neponset River* It is wholly in open cut, at an 
ayerage depth of 35 feet. The excavation is in coarse sand and 

gravel, with rock in the first 700 feet lcn<^h. Work was begun 
December 3, 11)00, and 1,882 feet have been excavated to date. 
West of the Rhie Mills Parkway, where the work is bein^^ carried 
on at two openings, the excavation is in wet ijand and urravel, and 
larire quantities of ground water are found, approximatinir 1,000,000 
gallons per day at each opening. The arch was i*einforced with 
concrete spandrels for a length of 150 feet near the river, up to the 
harder ground found near Brush Hill Road, and across the Metro- 
politan Bhie Hills Parkway. An 18-inch branch has been inserted 
at Brush Hill Koad and two 8-inch branches at intervals of about 
aOO feet. 

Section 65^ Hyde Park* 

OoHtnder. — BwkwMi h Qmtikmibaah, Holunrk, N. T. 

This sewer extends from the Neponset River, through Monponset 
and Baldwin streets, near the location of the Kew York, New Haven 
& Hartford Railroad (Midland Division). Of the total length of 
900 feet, 640 feet, between River Street and the Neponset River, 

are 10 feet 7 inches by 11 feet 7 inches in diameter; the remaining 
2G0 feet, northwest of River Street, are 9 feet 3 inches by 10 feet 2 
inches in diameter. The existing Neponset valley sewer, in River 
Street, is temporarily passed through the completed sewer by a 24- 
incli east-iron pipe. Two branches, 4 feet K inches in diameter, 
have been provided in the larger sewer at this point, one for the 
future connection of the Neponset valley sewer, and the other, on 
the opposite side, for a main sewer to provide for nndrained areas 
of the dty of Boston. * 

Between River Street and the river the excavation was laigely in 
sand and gravel, with boulders. A small amount of water was 
found in the excavation. Between River Street and the railroad 
location the excavation was chiefly in felsite rock. Excavation was 
commenced on March 8, 1900. 

Prior to September 29, 1900, 572 feet of the sewer had been 
completed. The section was completed on* April 12, 1901, giving 
an average rate of progress, for the entire work, of 16 feet per 
week, with a maximum of 32 feet per week. 
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iSeceion 66^ Hyde Park, 

. INvMtOM EMfkuer mi Charge. — C. Bcrlon Pntt. 

This sewer, 9 feet 3 inches by 10 feet 2 indies in diameter, 5,300 
feet in lenorth, was expected to be wholly in tunnel. At the date of 
the last re})ort (September 29, 1900) 1,1^^ feet of tunnel excavation 
had been cooipleted. For a leno-th of 285 feet near Ilalstou Road, 
havinir fin approximate depth oi 24 feet, the contractor found it more 
convenient lo i \c,i\ate in open trench than to drive tlie luiinel as con- 
tempkited in the contract. The excavation of the open portion was 
carried on in August and September, 1901. Except for a length of 
about 20 feet, it was in rock and boulders, rising to an avemge of 
15 feet above the sewer invert, overlaid by a mixture of hard-pan, 
sand and gravel. Including this 285 feet length, a total of 5,050 
feet has been excavated to date. This indicates that during the 
fifteen months now under review an average rate of ezcavataou of 
60 feet per week has been maintained, rising to a maximum of 90 
feet. The excavation in the tunnel headings has been in felsite of a 
very hard and flinty variety, with occasional trap dikes. No ma- 
sonry has been introduced into headings to date. Approximately 
130 feet of masonry have been l)uilt in the open cut. The tunnel 
excavation has been carried on duruiii; the year from the central shaft 
in Ruskin Road, near the middle of the section, fully described in 
the last report, and has advanced about equally northeast and south- 
wept thereof. 

The single fatality on the high-level sewer construction to date 
occurred on this section in February, 1901. A laborer, attempting 
to alight from a moving lift in the Buskin Boad shaft, fell to the 
bottom of the shaft and was killed. 

BeGtion 67^ Hyde Park, 

DMtien En^imtr In Cikwy*.— FiAiik I. dispell. 

This section has a total length of 327 feet, extending from the 

upper end of Section G6 tunnel, across Stony Brook, to near the 
Hyde Park and West Roxbury ])uundary line. It includes about 
21o feet of ordinary 0 feet 3 inches by 10 feet 2 inches sewer struc- 
ture, at an average depth of 17 feet, and two lines, each ii4 feet in 
length, of 60-iQoh cast-iron pipe under Stony Brook, with pipe 
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chambers at either end for controlling and diverting the flow of 

sewage thron<rh the individual lines of pipe. 

The wurk is being carried on by day-lahor, under the direct super- 
vision of tiie Eugin(^er. It was begun October 24, 1901. At the 
present time nbout 40 feet of pipe have been laid in each line of 
crossing, and the pipe chambers are well advanced. 

Section 68, Hyde Park and West Hoxbury, 

Division Engineer in Char<je. ~ C. Barton Pmtt. 
Cbn^oc^or*— Beckwlth & Qimckenbush, BloliAWk* M. T. 

Commencing in Hyde Ftok, near tlie West Boxboiy boundary 
line, this sewer extends tiirongh priyate iands in West Bozbozy, 
acyacent to Stony Brook, to tJie junction of Ashland and CSanterbaiy 
streets ; thence along Ashland Street, Hammatt Boad and Hadwin 
•Way to Hyde Fkrk Avenae, in West Boxbnry, a total distance of 
2,738 feet. The length of 1,735 feet below Canterbory Street is 
9 feet 3 inches by 10 feet 2 inches in diameter. The remaining 983 
feet are 8 feet 9 inches by 9 feet 8 inches. The entire sec tion was 
completed prior to September 29, 1900, with the exception of 45 
feet of tlie larger sewer near the intersection of Ashland and Canter- 
bury streets. The character of the work was described on page t)3 
of the previous report. 

Excavation was begun November 20, 1899, and the work was 
completed December 1, 1900, showing an average rate of progress 
of 51 feet per week. A maximum of 120 feet per week was ac- 
complished. 

Two branches were inserted in the larger sewer at Ganterbniy 
Street. On the westerly side a 24-inch brick connection, and on 
the easterly side a 12-incli pipe, were provided for nnsewered Bos- 
ton areas. 

Section 69^ Wtai Roxbury, 

Divuion Engineer in Charge, — C. Bartoo Pratt. 
CoMtmetor, — Beckwffli & Quckmboih, Moluiwlr, N. T. 

This sewer, 8 feet 9 inches by 9 feet ^ inches in diaineter and 
2,596 feet in lengtli, is in Hyde Park Avenue, betw^een Hadwin 
Way and Larch Place. It was eomnienccd November 29, 1899, and 
on September 29, 1900, a length of 1,990 feet had been completed, 
as detailed on page 63 of the previous report. 

The work was in open trench, with an ayeiage depth of 26 feet. 
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For a length of 900 feet from tlie commencement of the wort:, in 
Hadwin Way, the excavation was in gravel and clay, with hard-pan 
and some ledge in the hottom. Between stations 9 -f- J^^d 1 7 -f- UO 
it was in sand, very fine towards the bottom, and involving, for a 
length of 300 feet near Mount Hope station, the use of tubttlar wells 
to secure a foundation. From Station 17 + 00 to the upper end of 
the secdon the exoaTation was similar to the first 900 feet. 

The upper length of 609 feet, constructed during the period now 
under review, was in sand, clay and hard-pan, in open trench with 
an average depth of about 30 feet. For 100 feet near Larch Place, 
at the upper end of the section, rock was found in the bottom of the 
trench, rising to an average height of 6 feet above sewer grade. 
The section was completed July 6, 1901. This indicates a rate of 
progress, for the entire work, of 30 feet per week, with a maximum 
of 95 feet. 

A 12-inch pipe was inserted in the sewer, near Mount Hope 
Street, to provide for ud sewered areas of the city of iiostou. 

Section 70^ We^ Mooobury* 

ZHvition Engineer in Charge, — C. Barton Pratti 
Qgwfractor.— ChMlet Hiwih>n, Cambridge, Mass. 

This sewer extends from Hyde Park Avenue, through Larch Pkoe, 
under the main line of the New York, New Haven & Hartford Rail- 
road, through the extension of Harrison Street, along private lands 
adjoining the railroad and Stony Brook, under Washington Street 
and in private lands to South Street, at Bussey arch, and along 
South Street to Bussey Street. The total length of the section is 
3,740 feet, but the actual length of sewer included in the contract 
is 230 feet less, owing to the omission of two Icni^ths in the line, 
referred to on page 64 of the prevH)iib re})()rt. The sewer is 8 feet 
9 inches by 9 feet 8 inches in diameter, and is built partly in open 
cut and i)artly in embankment. At the date of the jmcvious re|)ort 
1,230 feet of sewer were completed. At the present time 3,260 feet 
have been completed, leaving only 200 feet in Larch Place and 60 
feet in embankment on the meadows near Stony Brook to be con- 
structed. This indicates an average rate of progress, during the fif- 
teen months under review, of 31 Ii9et per week. A maximum of 45 
feet per week has been reached. Under the railroad location the 
sewer arch has been reinforced with concrete spandrels, carried up 
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to 6 inches above the arc li. A hrancli, about 3 feet in diameter, has 
been provided in Harrison Street for the counectLon of a maiii sewer 
from uniewered areas of the dty of Boston. 

Sedwn 71, Weal RoOj/wy. 

(JMraefsr.— OlMTlM F« Tijtoff h Co., QyiwnMi N. T. 

Of the total length of 2,193 feet of 8 feet 9 inobes by 9 feet 8 
inches sewer oomprisSng this section, 188 feet are in tannel, the re* 

maining 2,005 feet in open trench. The open trench extends along 
South Street, from Busscy Street to the enUaiKi! to Bussey Woods, 
and thence through private landi^ for ii further distiinco of 1,000 feet. 
The line then re-enters South Street in the short tunnel which com- 
pletes the section. 

For a length of 443 feet in private lands the sewer is in shallow 
open out, finished hy an embankment u))()ut 3 feet above the outside 
of the sewer arch, extended to join the slope of the hill on the west. 

The average depth of excavation in the open trench in South 
Street was about 18 feet; in the open oat and embankment it was 
about 8 feet. Hie tannel was in sand and gravel. The open out 
was principally in sand and gravel, with some clay. Bock was 
found about 200 feet from the beginning of the section, and beds of 
peat extended below the elevation of the sewer foundation for a 
length of 175 feet near Station 15+00. The peat was removed and 
replaced by concrete filling. A maximum volume of 500,000 gal- 
lons of ground water per day was handled hy the })umps. 

At the close of the last report al)out 1,100 feet, including the tun- 
nel, had been completed. The remainder, of the section was com- 
jyleted on July 19, 1901. Tlio nvenige rate of progress per week, 
over the entire .section, wu6 i5 feet in tunnel and 83 feet in the 
remainder of the work. A maximum of 120 feet per week was 
attained in open cut and embankment. 

Seetiim 72, West Boainiiy, 

Cenlnieiar, — JooM & Heeliaii, BoitoD, Mmi. 

This 8 feet 9 inches by 9 'feet 8 inches sewer is 3,010 feet in 
length. It extends from near the Bussey Institntion, along South 
Street, across tiie Arborway and still along South Street to the 
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easterly side of St. Joseph Street. From the beginning of the 
section to the northeasterly iuargin of the Arborway, a length of | 
1,140 feet, the sewer is in tunnel, at an average depth of about 38 
feet. The remainder is in trench, averairing 20 feet in depth. I 

Work was commenced on two tunnel shafts and the oi)en cut j 
October 8, 1900. The excavation in l)oth tunnel and open cut was > 
mainly in sand and gravel, with a small amount of water. Hear .>t. | 
Joseph Street, for a length of 300 feet, the lower portion of the j 
trench was in fine sand, moving under a head of water. Three 
driyen wells assisted in completing the trench excavation and 
» securing a stable fonndation for the sewer stractnre. The entire 
sewer in this lengtii was built in Portland concrete and Portland 
brickwork. Portland concrete spandrels were also carried np to 
the height of the top of the arch. The character of the excavation 
in this 800 feet length considerably delayed the completion of the 
section. Crossing under the Goldsmitli Brook conduit, at St. Joseph 
Street, the arch was depressed 21^ feet, ujiid the section reinforced 
with tie-rods and rolled beams. 

The open cut was completed October 1, 1901, indicating an 
average rate of trench excavation of 39 feet ppr week, witli a maxi- 
mum of 150 feet. The whole of the tunnel, with the exception 
of 40 feet, has been excavated during the period under review. 
The average rate of excavation in tnnnel was 17 feet per week» 
with a maximum of 46 feet. 

Seeium 73, West Boxbuiry. 

DMtkm BMgkMtr in Charge.-^O, B«rtoa Fntt. 
ObniTBetor*— Nttfamd ContEMlliig CompMtj, New Yorkf N. T* 

This 9-foot circular sewer, in South and Centre streets, extends 

from near St. Joseph Street to near Boylston Street, a distance of 

4,775 feet. The entire length is designed to be iti tunnel, at an 
average depth of al)out 50 feet. In view of the probable use of 
compressed air with shields in the whole or portions of the work, a 
circular cross-section is adopted in place of the usual horse-shoe 

type of sewer. 

Of the total length of 4,775 feet, about 1,400 feet of the tunnel 
headings will be in Roxbury pudding-stone, and the remainder in 
sand. Two shafts have been sunk to grade, one near Lakeville 
Place, in rock ; the other at Pond Street, in sand. The excavation 
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at the former was began Deoember 1, 1900, and completed February 
7, 1901. The latter was began February 1 and completed May 1, 
1901. To date, 1,350 feet of rock heading hare been excavated, 
located about equally north and eoutik of the shaft in Lakeville Place. 
About 100 fbet of concrete inyert have been built in this length. 

At the Pond Street shaft a metallic shield and air compreasors 
were installed July 1, 1901, and a start was made to drive a south- 
erly heading from this shaft by the pneumatic process. To date, no 
8ubstautial progress has been made with this portion of the section. 

Sevlioii 74 J West lioxbury and Ito^djury. 

Division Engineer in Charge. — C. R«'ton PMtt. 
{kmtractor. — U. P. Nawn, Boston, Mass. 

Commencing in Centre Street, near Boylston Street, in West 
Boxbury, this sewer extends through Centre and Day streets to 
near Heath Street, in lioxbury, a distance of 2,985 feet, at an aver- 
age depth of M feet, increasing to 65 feet. It is wholly in rock 
tunnel, with the exception of 190 feet of open cut, in sand and 
gravel, between Hutchins Avenue and Mnden Street. Of the total 
length, the lower portion, below Perkins Street, nearly 1,000 feet 
in length, is 8 feet 3 inches by 9 feet 2 inches in diameter. A re- 
duction in size to 6 feet 6 inches by 7 feet takes place in a bell-mouth 
junction at this point, from wliich the main line of the high-level 
sewer will ultimately be extended to Newton and other areas, for 
the relief of the existinsr low level sewers in the Charles River valley. 
The smaller sewer included in this section forms the lower end 
of the branch sewer intended mainly for the rece})tion of sewage 
to be lifted at the proposed pnin})inir station in Ward Street. 

Work was begun September 26, 1900. The tunnel excavation is 
completed. The sewer has been constructed in the open cut and in 
about 1,800 feet of the tunnel portion, leaving about 1,000 feet of 
heading in which the masonry has yet to be completed. 

The rate of excavation through the rock tunnel for the smaller 
sewer has averaged 31 feet per week, witii a maximum of 60 feet. 
la tiie tunnel for the larger sewer it averaged 24 feet, rising to a 
maximum of 40 feet per week. 

Near Garotte Glen an IS-inch brick connection has been left in 
the easterly side of the sewer. 
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Divtmon Engineer m Charge. — C. Barton Pratt. 

Original CbnAwlor.— -81iill0r4Miv||i«i fkmtUBjt Ohteifo^ HI. 

Cmbraelorffr PmrU qfSttUon, — Ed. W. & J. J. XTtnon, TnnUmot, B.'I. 

This 16 a tunnel section, largely in rook, consisting of 3,070 feet 
of 6 feet 6 inchies by 7 feet sewer, passing under Barker Hill, at a 
maximum depth of 175 feet. Commendng at the junction of Day 

and Hoath streets, the sewer passes under private lands and across 
intersecting streets for a distance of 1,700 feet. It then enters 
Calumet Street and eontinues along St. Alphonsus Street to a point 
about midway between Treniont and Smith streets. It will end at 
this point in a si)ecial bell-niouth structure, designed to receive the 
delivery ends of the two 4^inGh foroe mains from the Ward Street 
pumping station. 

Work was conmienced on the Day Street shaft May 17, 1900. 
The last report, pages 67 and 68, contains a detailed description of 
£Ee pecaUar geological formation through which the first 288 feet of 
heading were driven. 

Between September 29, 1900, and August 26, 1901, a further 
length of 612 feet was driven and lined with masonry. The excava- 
tion has been largely in boulder clay or hard-pan. At the northerly 
end of the headin<^% for a length of 50 feet, the conglomerate or 
pudding-stone gradually rises from the bed of the tunnel until it 
occupies the whole heading. The structure in the greater part of 
tliis length is reinforced with Portland concrete, and the arch is built 
in Portland brickwork. On Dccemt)er 22, 1900. tlu; contra<?tor 
began to sink a second shaft, ()5 feet deep, on St. Alphousus Street, 
near Alleghany Street. This shaft is entirely in Koxbury pudding- 
stone, which rises to the surface at this point. It was completed, 
and work started on the headings in each direction, March 6, 1901, 
when work at this shaft was suspended. On August 26 the entire 
work was abandoned by the contractor. The remainder of the sec- 
tion waa advertised, and a contract for it awarded to Ed. W. & J. J. 
£verson of Providence, R. I., who have carried on the work since 
October 11. Prom that date until December 18 the contractor was 
pumping out the shaft, erecting madiinery and preparing for work 
in the headings. From December 18 to date about 50 feet of head- 
ing have been driven. * » 
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Section 76, Roxbury. 

This section will consist of two lines of 48-inch cast-iron force 
main, connecting the proposed pumping statioD on Ward Street 
with the 6 feet 6 inohes by 7 feet sewer on St. Alphonsii? Street. 
The lines will aggregate 3,000 feet in length. There have been 
purchased from the water works diWaion and deUvered on the 
pomping station lot 480 feet of 48-inGii pipe, together with a pipe 
derrick and appurtenances, at a cost of $3,567.84. 

Section 77, Roosbury, 

This section includes the ))umping station and connections with 
the suction sewer and force mains. Tlie pumping station lot, com- 
prising an area of about 100,000 square feet, lociittHl at the st)uth- 
easterly angle of U'ard and Vancouver strotts, was purchased 
January 19, 1900, for $61,800.20. Studies have l>een made of 
foundations for engines and pumps, and the connection of the plant 
with the suction sewer and force mains. A contract for two 
50,000,000-gallon, vertical, triple-expansion, 60-inch stroke pmnp- 
ing engines, with boilers and other appurtenances, has been awarded 
to the AUis^CSialmers Company of Milwaukee, Wis., for the sum 
of $204,000. The engines are to be erected, ready for service, 
within two years. The temporary buildings on the pumping station 
lot bare been removed, and the lot cleared in readiness for building 
operations. 

Cement Testing. 

About 59,000 barrels of Portland and 24,000 barrels of Bosendale 
cement have been used during the lifiteen months under review. The 
cement was subjected to the usual careful tests for fineness, tensile 
strength, specific gravity, checking, cracking, etc. The results under 
the first two heads are summarized in the following table : — 
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MAINTENANCE. 
SoofB OF Work Ain> Foboe Ehploted. 

In addition to the construction ulready descrilxul, the niainteiiaoce 
of the Metropolitan seweraare systems involves the operation of 5 
pumping stations, w itli ahout 82 miles of Metropolitan sewers re- 
ceivinf; sewaiio discharged into them at 240 points hy 830 miles of 
town and city sewers, and the care and study of siphons crossing 
under rivers and tidal creeks. 

At the present time there is a total maintenance force of 83 men. 
This includes 45 engineers and other employes at the pumping 
statioDs, and 38 men who care for pumping station grounds and 82 
miles of Metropolitan sewers with speoial structures. Fire teams 
are also employed. 

The three following tables show in detail the use made of the 
completed systems ; — 
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CArACilV AND KESULTS. 

The foUoTving tables snmraarize tlie pumping station records for 
tiie fifteen months' period for the North Metropolitan stations and 
for nine months for the Quincy station : — 

Deeb Island Fompdxq Station. 
At this station are three submerged centrifugal pumps, with im- 
pellers or wheels 8.25 feet in diameter, driven by triple-expansion 
engines of the Beynolds-Corliss type : — 

Contra'-t capacity of pumps : 4=i,nf)ii,rxX) gallons each, wtthlQ^llMt lift* 

Average datjr for tbe year : (>4,000,UOO fuot-pounds. 

ATtngo qaantity ralMd eadi dty : S2,000,(K}0 gAllont. 

Force employed: 3 engineers, 3 firemen, 6 screeiimen and 1 reliefman. 

CoaX used: fint^mMj Ciiintwrl«od» costing tarn $3.79 to 93.96 pei ton. 



Table oj Approximate QuantilieSt Lifts and Duties at the Deer Island Pumping 

Station of the North MelrepolUan System. 



Months. 


Total 
i'nmpage 
(OlOIOlM}. 


Average 
pet Day 
(Oalloot). 


Minimum 

Day 
(GaUou). 


Mftzitnum 

Day 
(GalloM). 


Average 
LUt 


Average 
Duty (ft.-lbl. 
pwrlOOIN. 
Ooal). 








40^,000 


86.700,000 


TOMOOO 


11.48 


68,700.000 




* 




46,800^000 


84,30(^000 


O^SOOyOOO 


11.81 


SIMOOO 




• 




89,000.000 


88,300,000 


88,800,008 


11.44 


64,180^ 




■ 


i,aa»,MO,«o 


44,800,000 


33,000,000 


88,880/008 


11.84 


08,788^060 


Vtliniaryt . . 


• 




48,800,000 


38,800,000 


47,800,000 


U.88 


48,800^ 


Mafdi( • * a 


m 


1^900^000 


40,800^000 


30,300,000 


10O,8D0y00O 


11.84 


68,000,008 


Apvllf ... 


• 


S,MTfS00yiO0O 


88,000,000 


62,600,000 


126.800,000 


18.40 


08,100,000 






1,818,000,000 


74300,000 


68.100,000 




18.88 


04^700,000 








88.800,000 


48,800,000 


08,400.000 


11.18 


08^,000 






l,8IT,iOOyOOO 


44,100,000 


84,800,000 


87,000,000 


10.81 


88^700,080 


Angut, , . , . 


• 




48,800,000 


80,000.000 


88.708.000 


U.U 


48,886,080 


8«ptMDb«r» 


• 


untjuBojm 


48,800,000 


80,000,000 


86^100.000 


11.11 


njmjM 


Oclolwr, . 


• 


1,810,000,000 


48,800,000 


86,800,000 


8fl^400b000 


10.07 


68.700.000 


Novrabtr* • 


• 


1.208^00,000 


il^OObOOO 


81,800,000 


88,100^000 


11.88 


48,700,000 


D«e«ailMri 


ft 


8^11,400.000 


44,000,000 


88,800,000 


180,800,800 


11.70 


61.000,000 


TMal.. . . 


• 


28,788,800,800 






to 








■ 


m 


6S,000/>00 


88,800,000 


81,800,000 


11.47 


84^IHMV0flO 
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East Bobtok PDMPnro Station. 

At this station are three submerged centrifugal pumps, with im- 
pellers or wheels 8.25 I'eet in diameter, driveii by triple-expansion 
engines of the Beynolds-Corliss type. 

Contitet Cftptdlj offMimpi : 4A,000,000 galloiweadt, wtdi 19-foot Uft. 

AfeMgedvtf for the year : 57,800,000 foot-pounds. 

ATerage quantity raised each day, 49,200,000 gallons. 

Foiwe employed : 3 engineers, 3 firemen, 6 screenmen and 1 reliefinan. 

Oofti niod: txtb^taiUljCuali&aiJi^ to $8.98 per too. 



HktbU of JjppnaimaU Quantities, Lifts and Duties at the East BotUm FvimpSittg 

Biation of the North Metropolitan System. 





Totsl 
Pnmpage 
(OaUona). 


■ 

Average 
per Day 
(GallODa). 




Minimum 
I>ay 

(G&llODS) . 




Maximum 

Day 
(Gallooe). 


Avemge 

Lift 
(Feet). 


Average 
Doty (ft-lba. 
per 100 Ibe. 
OotA). 


October 


1,245,500,000 


40,200,000 


29,100,000 


70,100,000 


16.04 


64,600,000 


November, . • 


1,238,000,000 


41,800,000 


31,900.000 


84,200,000 


16.07 


64,100,000 


December, 


l,60S,S00,0OO 


48,700,000 


30,300.000 


88,800,000 


16.82 


64,800,000 


Jaauary 


1,814.700,000 


42,400,000 


81,900,000 


61,800.000 


16.11 


64,400,000 


Pebrnary, .... 


1,136,000,000 


40,600,000 


33,500,000 


47,«00,000 


16.12 


67,200,000 


M&rcb, .... 


1,782,000,000 


67,600,000 


87.^,000 


98,200,000 


16.08 


64,400,000 


April, .... 


2,447,600,000 


81,600,000 


00.600.000 


188,800.000 


16.88 


68,900,000 


May 


2,266,000,000 


72.600,000 


68,100,000 


111,800.000 


16.1S 


66,000,000 


June 


l,4S«.70O,000 


47,900,000 


88,800,000 


86,400,000 


16.16 


68,700,000 


July, . . . » . 


1,202,600,000 


41,700.000 


81.400.000 


65,000,000 


14.98 


66,800,000 


Augnst, . • • . 


1.260,600,000 


40,800.000 


84.000.000 


66,700,000 


U.9B 


66,600.000 


September, . • 


1,200,000,000 


40,200,000 


34,000,000 


68.100.000 


lAJt 


66.600.000 


October 


1,t41 ,400.000 


40,000,000 


88,800,000 


64,400,000 


li.M 


66,300.000 


IfoTember, . . 


1,102.000,000 


89,800,000 


29,800,000 


81,400.000 


14.98 


62,600,000 


December, . > 


J,96O,»O.O0O 


flS,Me,000 


86.800,000 


U8,aoo,ooo 


ll.9r 


60,600.000 


Totel, . . . 


2S,4»8,MO,000 












ATemge, . • • 




4t.lM,000 


87,000,000 


79,700,000 


U.90 


67,800,000 
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Charlestown Pumping Station. 
At this station are three submerged centriluiral pum}).s, two of 
them liaving impellers or wheels 7.5 feet in diameter, the other 
8.25 feet in diameter. They are driven hy triple-expansion en- 
^es of the Beynoldfr-Gorliss type. 

Contract capacity oi pumps: two, 22,000,000 gallooB each, with ll-foot lift; one* 60,000,000 

gKllODS, Wltil 8-fM)t lift. 

Average duty for the year : 53,500,000 foot-pounds. 

ATerage quantity raised each day : 30,700,000 gallons. 

Force employed : 3 engineers, 3 firemen, 6 screenmen and 1 relieftaian. 

Ootl imd : flnt^nalllj CnrnTMrlaiid, ooftiiig teom fSJD6 to $S.96 per ion. 



Table of Approximale Quantities, Lifts and Duties ai the CharU^own Fumping 

SUUion of the North MelropolUan System, 



Mosm. 


Tola! 

rum ; fik'i' 


per 1 )Hy 
((iaiiou«). 


Mitilmum 

I)»y 
(Gallon*). 


I>ay 

(OftllOOB). 


Average 

J.lft 
(Feet). 


Average 
I>aty (rt.-iDI. 
per 100 Ibe. 
Ooal). 


1900-lMl. ' 

October, .... 


916,200,000 


1 

29,000,(XK) 


24,100,000 


39,100,000 


7.76 


67,100,000 


NoTembar, 


851,fXW,00O 


28,400,000 


20,400,000 


41,400,000 


7.78 


63,200,000 


December 


953,000,000 


30,S00,OO0 


25,800,000 


40,700,000 


7.90 


69,800.001) 


January 


913,700,000 


29,500,000 


23.600,000 


88,800,000 


8.15 


eo,iou,uuu 


February, . . . • 


802,800,000 


28.600,000 


23,000,000 


82,600,000 


7.»0 , 


64,000.000 


Murcli, .... 


907,700,000 


82,200,000 


22,800,000 


46,600,000 


8.22 


66,600.000 


A^ril, ..... 


1,185,800,000 


89,500,000 


28,800.000 


68,900,000 


8.69 


65,800,000 


Miiy 


1,140,100,000 


87,000,000 


28,800.000 


61,000,000 


8.87 


60,100,000 


•June, 


904,000,000 


80,100,000 


88,900,000 


37,800,000 


8.00 


52,200,000 


July 


874,200,000 


28,200.000 


22,400,000 


38,600.000 


7.88 


46,600,000 


Anguit, .... 


896,600,000 


2«,000,000 


26,900,000 


88,500,000 


V«jM 


60,700,000 


September, . . . 


887,200,000 


28,600,000 


24,200,000 


3.^,800,000 


7.88 


47.800,000 


October, .... 


888.400,000 


27,600,000 


21,100.000 


37,000,000 


7.88 


46,600,000 


Kovnnber, ... 


801,800,000 


26,700,000 


U.800,000 


44,600,000 


7.88 


46,800,000 


Daoamber 


1,006,300,000 


34,400,000 


88,800,000 


88.«0«,000 


8.04 


47,400,000 


Total. .... 


14,O18,088y88O 












Ateras*, • • 


m 


80.TOO,000 


28.000,000 


42,800,000 


7.»B 


68,500,000 
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xVlewife Brook Pumping Station. 
The plant at this station consists of the original instellation of 
small commercial pumps and engines, t.e.» two 9-inoh Andrews 
vertical centrifugal pumps, with direct-connected compound marine 
engines, together with the recent additions. The latter consist of a 
specially designed engine of the vertical cross-compound iTpe, hav- 
ing between the cylinders a centrifugal pump rotating on a horizontal 
axis. 

Contract capacity of the two uriginal pnmps : 4,500,000 gallons each, with 13-foot lift. 
Contract capacity of new pump : 13,000,000 galloas, with IS-foot Itfl. 
AfuagBdvly for the year : 18,CK)0,000 foot-pounde. 
Average quantity raided each day : 3,780,000 galloBS. 
Force employed: 2 engineers and 1 laborer. 

Goal mod ; flrtt-qnality CnmlWElAild, cofCliig from 94.28 to per ton. 



TeMe of ^proxkncUe QuanlUies^ Lifts and Duiies ai the Akw^ JBnooJb Pumping' 

Station of the Xorlh Metropolitan Sf/stem. 



Umrbi. 


Total 
rumpn^e 
(OallODt). 


Average 
per Day 
((iaUons). 


Minimum 

Day 
(Gallooa). 


Maximum 

Day 
(Oallona). 


Average 
Lift 

(Feet). 


Averafte 
Duty ittMw, 
perlMlta. 
CoaQ. 


looa-lMl. 

October, .... 


87,699,000 


2,829,000 


1,784,000 


6,813,000 


18.80 


13.800,000 


NoTember» . • 


87,4»7,0O0 


2,916,000 


1,580,000 


6,990,000 


18.06 


15,800,000 


Dee«mb«r, . • 


116,189.000 


3,716,000 


2.414,000 


5,882,000 


13.04 


19,600,000 


January, .... 


00,061,000 


2,905,000 


2,880,0uu 


4,o76,W>0 


13.26 


17,900,000 


February, .... 


80,845,000 


2,869,000 


2.414,000 


3,279,000 


18.80 


17,200,000 


March, .... 


180,246,000 


4,202,000 


2,414,000 


7,462,000 


12.07 


21,300,000 


April, .... 


204,306,000 


8,810,000 


5,106,000 


9,350,(KX) 


12. S8 


30,200.000 


May, 


207,773.000 


6,702,000 


4,376,000 


8,229,000 


12.80 


28,200,000 


JaD6, • • . . • 


128,413,000 


4,280.000 


2,833,000 


6,076,000 


13.09 


19,800,000 


July, 


96,805,000 


8,oeo,ooo 


2,246,000 


6.400,000 


18.81 


15,600,000 


August, .... 


W, 671,000 


2,967,000 


2,102,000 


6,882,000 


13.11 


14,000,000 


September, 


88,012,000 


2,934 ,0UU 


2,248,000 


4,376,000 


13.10 


14,500,000 


October 


89,770,000 


2,896,000 


2,204,000 


6,300,000 


13.09 


16,000,000 


November, 




S,948,000 


1,700,000 


6,076,000* 


12.97 


17,500,000 


December, 


144,201,000 ' 


4,662,000 


2.228,000 


8,062,000 


18.06 


23,000,000 


Total 


1,7!2»,422,000 












Average, . , 




3,780.000 


2.636,000 


6,308,000 


13.00 


18,000,000 



* BMhuIra ef diyt whm lide wan» waa pomttA ewgliw iMHagpiiipQaM. 
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Qdinct Pumfino Station. 

[Operated by the Common wealth elnee April 1, 1901.] 

At tliiis station are two couipouiid condensiug Deaiie pumping 
engines. 

' Contract capacity of pumps : ckic, 3.000,000 ganons.dMOthor, S»000|000g|JlOlll,wltha6-t0Oklift. 
Average duty for the year : 26,900,000 fuut-pounds. 
Average qoantltj raised each day : 2,014,000 gallonfi. 
FoKQ emploTied: 8 flnglneen. 

Coal nied : flrsK^ultty Cam1wvlaiid» ootttng flNMn 91.26 to $4.79 per ton. 



Table of Approximate QuatUiiies^ Lifts and Duties at the (putney Pumping Station 

of the South Metropolitan System. 



MOMTBS. 


TuUl 
Pnmpafe 
(GalUmi). 


Average 
per Day 
(Qaltona). 


Minimum 

Day 
(OaUoDa). 


Maximum 

Day 
(Qatloiia). 


Average 

Lift 
(I*ot). 


Average 
Duty (ft.-Iba. 
per 100 Iba. 
Coal). 


1*01. 

AjS* 

MMf§ . • • • • 

JOM, • « • > • 

Jnly, . . . • • 
Au^st, • • . . 
September, . . 
October, • . , . 
Kovembsr* . . . 
Dsoeoilieti . 


85,800,000 
81,489,00^ 
62.239,0C.J 
68,81 (1,000 
47,&S2,000 
46,842,000 
63,2fi3,000 
4»,M6,000 


2,860,000 
2 629,000 
- 076,000 
1,736,000 
1,538,000 
l,52S,00O 
1,718,000 
1,066,000 


2,327.000 

s,m,ooo 

1,668,000 

1,481,000 
1.3ti 1,000 
1,313.000 
1,420,000 
1,881,000 
1,880,000 


3,743,000 
3,242,000 
2,&8f),000 
2,074,000 
1,785,000 
2,030,000 
2,207,000 

4,848,000 


42.32 
41.06 
37.33 
33.68 
32.48 
32.25 
32.04 
88.46 
80.68 


33,000,000 
31,000,000 
29,300.000 
26,000,000 
23,400,000 
23,500,000 
24,700,000 
84,100.000 
28.000,000 


TMal, .... 








* 






Averafai, ... 




8,014,000 


1,018.000 


8,070^000 


88.60 


26.000,000 



In the following tables the total cost of pumping and the rate per 
million foot-gallons at each of the five pamping stations are shown 
in detail : — 

Average QMper MiUion Foot^aUom for limping at the Deer Jeland Station, 



Volume (88,788.8 IClUIOD Oatloiui) X Lift (U.4T Feet) = 873,788 MllUoD Foot-gaUooa. 





Obal. 


Coat 
per Million 
Fout-gallona. 




$12,401 12 

7,563 61 
262 18 
82 91 

86 41 
1,467 61 


$0.04647* 

.02760 
.00006 
.00018 
.00688 
.00081 
.00638 




$28,648 19 


$0.08631 



* lacludea labor at acreeoa; deduoilog tbta Item givea coat of labor $0.03083. Deduotlug labor at 
aeweas sivea eoet of panping $0.07118. 
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Atferage Coat per MHUon Foot^ffoUotu for Pmtyp^ at the JS€ut Botkn Station, 

Volmna (tS»408.5 MlllloD Oftllons) X Lift (16.S Fact) ^Uk^VI UUiloa Voot.g»U€iM. 





Coat. 


Coat 
per MtlUon 
foo«.galloiw. 




$11,060 69 

202 30 
49 64 

1,042 30 
74 72 

1,845 04 


$0.00477* 

.02«16 

.00069 
.00014 
.00308 

.00022 
. 0u53C 


$Mt18B fl 


$o.onsT 


* locladM labor at sereent; deducting tlilt item giv«t com of labor $0.08851. Dadaetiog labor at 
ecreena glvea ooat oi pamplDg $0.05901. 

Awrage Co9t per MiUion Foot-saUiom far Pumping at the CSIorle* (oim Station* 
Totuu (14»018.6 mnim OaUoD*) x LUt (T.90 Faat) = 113,000 MtUkm Foot^lona. 


• 

iTBlIi. 


Coat 


Coot 
por W V'Ai'jii 
Poot-galloDa. 




$11,180 68 
8,438 10 

86 24 
408 60 
100 72 
820 00 


$0.00881* 
.08066 

.00808 

.ooon 

.00448 
.00178 
.00T41 


$16^466 48 


$0.1468$ 



* Inoludea labor at acreena; deducting this item glvea ooet of labor $0.06660. DedactiDg labor at 
•eraana gfraa aoat of pamptag $0.11872. 



Average OM per MiUion Foot-gcUlons for Pumping at the AUw^e Brook Station. 



V.'j;i:r;M_' M,:?ri,-; ^T!llir-i, T,1't 'ir-.O'l Fc^r^ = -22frs Millinn F'-:ot i:rt!l.::.nK- 



Inm. 


Ooat 


Coat 

per MIlUoB 
Foot-galiona. 


Labor, •........**.<• 

Coal, 

Oil, 

Watte, 

Water 

Packing, ...... 

Mitcellaneooa anppllca and reoewala 


$3,690 89 
1.939 25 

228 61 
29 51 

858 98 
29 40 

178 84 


$0.1«30o 
.08567 
.01010 
.00180 

.01586 
.00130 
.OOTW 


$6,4»ft4S 


$0.28»18 
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Average Out per MUHon Foot-gallotu far Putting at the Quiney Station. 







Oort 




Cm. 


per Mlllloo 
FooHi^Uonii. 






f0.12628 






.06418 




33 10 


.00168 




0 22 


.00031 




82 S6 


.00418 




21 4d 


.0010» 




..OMM 






ta.«n8 



Material lntebgefted at Tii£ Sgbeens. 
At the three main line stations the sewage, before readiing the 
• pamps, ia passed throtigh cages, set in pairs in the lower sewer and 
raised or lowered by steam power. 

The total amount of material, consisting of paper, rags and other 
miscellaneous matter, intercepted at the screens of the main line 
stations of the KorUi Metropolitan System, during the fifteen months 
under review, was about 1,500 cubic yards, or about 1.7 cubic feet 
per million gallons pumped at Deer Island. 

Care of Special Structures. 
Studies of the flow in the Metropolitan sewers, siphons and out- 
fidl pipes indioate that these are free from deposit and in a satis&o- 
toTj condition. 

SespectfuUy submitted, 

WM. M. BROWN, 
Engineer, Metropolitan Sewerage Works. 

Boston, December 31, 1901. 
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Afpsndix No. 1» 



C0NTB4C1S MADE AMD PBKDIXO DURIlia 

Contraets rioting to tke 

(Kara.— The details of eominMH* mede betora 





1. 


ft. 


s. 


1 Amount or Bid. 


0. 




Notn- 

ber 
of Con- 
tract. 


WOBS. 


Num- 
ber of 
BIda. 1 


4. 

Niixtto Low- 
eek 


5. 
Loweat. 


OoDUoetor, 


1 


160t 


Ezeevatlof soil, 


9 


$118*881 40 


$118,546 00« 


Moolton tt 0*lCelMiiej« 


t 


106 


BzeevatlDg soil, 


6 


1,348,400 00 


1,008,800 00* 


Nawn ft Broflkf 


s 


m 


EzoBvating soil, 


6 


i 388,800 00* 


380,088 00 


LoDg St Utile, . • 


4 


210 


BzflevattQg aoll from S«e- 
Uen 8 of tiw Weebaaett 
Bewrrolr, end eomplet- 
log the weeterly porttoe 
oftlie Notlb WUt OUn. 
too, BoyleioB end 8ter. 
llog, Maae. 


3 


87T,880 00 


880,870 00* 


Newell & Snowling 
Con Btrn ctlon Com* 
^an^y, Uxbrldgo* 


Coniract9 rdaiing to the 






Wecbusett Dam, . . 


11 


#1,680.870 00 


81,003,035 00« 


i 

McArthur Bros. Com- 
pany. 


« 


s» 


18 tUM speeiel eutlDfe* . 


S 


T,418 <» 


8^881 69* 


Camden Iron WorkS| 
CamdoD, N . .1. 


7 


Special 
Order. 


l^'urniAbiuK 8 24-lncb and 
4 4S inch llaoge-end water 
valves aDd448 lDoli b«U> 
end voter ^vee. 


2 


10,^8 OU 


14,612 00' 


Chfti II- in Valve Manu- 
f.is. ; 11 1 uji.' Company, 
Indian Orchard, 


8 


Bptjclal 
Order. 


13.5 tone epedel eeiliiiiB, 


1 




1,014 OO* 


T a a 1. 1 o [J Locomotive 
Maoufactorlng Com- 
piny, TMintoB, Mean. 

♦ 



Cfontracts relating to the 



• 


8.M.t 


Bted ■telrwey, . 


2 


$MM80 


$1,166 00*1 


0. P. BaUaldfeOo.* . 


18 


m 


Ezeavatlog mud and earth 
from that portioD of Lake 
Cocbilnnte known as 
Snake Brook Meadow, 
in Waylaod and Nalick, 
boUdlog embenkmeote 
end taetof Oieni wlih 
gravel. 


8 


17,285 00 


18,880 00* 


Long & Little, Leondn- 
ster, Ua«e. 



• Contract baaed upon tbU bUU t Oontnet oompMed. 
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Appendix "No. 1. 



1HB YbAB 1901— WaTBB W0BK8. 



Beaervoir Department, 

liOl IwTO tiMD glTMi la pmknt* npoit*.] 



7. 


A. 






11. 


M. 




otCoDtmet 


Date for 
ComptoUoD of 
Ooatnet. 


L>ate of Final 
EsUmato. 


Prices of Principal Items of 
OODtnWte DMM in 1901. 


Amount of 
OoatTMt. 


Value of 
Work done 
Dm. 81, 1801. 




ApriUO.'iro, 


June 1, '0U» 


Jao. 21, '01, 




$157,130 37 


$157,130 37 


1 


JuQ« 13, '00, 


Dec. 1, '02, 






1,096,300 00 


727,900 00 


2 


Dec. r.'.'yo, 


July 1, '03, 






238,500 00 


174,400 00 


3 


Aug. l.'Ol, 


Nov. 1, 04, 




For clearing and grubbing, 
In.") por acre; for »oil i x- 
cavation , $0.27, f 0.3;'., $0.37 
nud $0.39 per cu. yd ; for 
earth excnvatlon, $0.2^ ami 
SO.lHpercu. }-d. ; forijravel 
esciivation, $0.'i7 per cu. yd. 


aeo.STo 00 


ao.Too 00 


4 










$1,852,800 37 


(1,099,180 37 





Dam and Aqueduct Department. 



Oct. l.'OO, 


li'ov. 16, '04, 


4» 


• 1 


$1,«»,O30 00 


$100,218 24 


5 




Jon* 1,»02, 




$So.'JO per ton of 2,000 lbs., 
dttlivered at Berlin, Maaa. 


0,011 60 




0 


Nov. 27, '01, 


April 16, '02, 




24-infli vnlvcH,$446each; 48- 
Inch tIaiiKL-end valves, 
$1,636 each; 48.1ocb bell- 
•Bd vwtwtm, tMOO Msh* 


14,513 00 




7 


Dm. 14, Mil, 


April 16, 'OS, 




$75 per ton of 2,000 lb«., de- 
Uvered at Berlin, M.aafl. 


1,014 00 




8 










91,016,831 68 


•110,118 24 




iSudbury Department, 


0«t. W,MO, 


Da*. 1,*0Q, 


April IS, *01, 




$li83tlO 




• 


8«pt.n,«oi, 


Dm. 16k H», 




For mad and earth excava- 
tion, $o.'24 per ca. yd.; for 
gravel excavati€ll, 90.16 
per CO. yd. 


14,000 00 


I^OOOOO 












$16,l»ll> 


$18,831 20 
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COMTRAOIS MADE AKD PBMDIMG DUKING THB 



Contraota r^aHng to th€ 





1. 


». 


8. 


Amocwt of Bid. 






Nona- 
ber 

of Con- 
tract. 


WORS. 


Nam- 
ber of 

Bl.le, 


4. 

Next to Low- 
est. 


5. 

Lowest. 


Contractor. 


1 


199 


Section 2. Weaton Aquc 
doct, 8,70O,feetlD tuooel, 
4JwfNt tnop«D tremb. 


8 




$aoo,4n oo* 


Sbanaban, Cafi])arl(« & 
Co., LoutavUle, 
•ml Oolnabiui, 0. 


2 


aoo 


SeetloD 8, WMon Aque- 

dQot, 2,150 feet to tannel, 
8,860 feet lo open trench. 


9 


in,tt6 19 


127,607 50* 


BbftMbM, CMnarli at 

Oft., Loalerllle. Ey.» 
ua Oolombu*, 0. 




m 


Section 4, Weeton Aque- 
dact, 4,166 feet In open 
tnadk 


19 


66,110 M 


6«,M6 50* 


Patrick McQovsni, Boi- 
tOD, Mm*. 
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Tear 1901 — Watbb WovKS—Otrntinued. 
Weskm Aqueduct Dq)artment, 



7. 



of Oontnot. 



Date for 
Oompl«Uon of 
Contraet. 



DateofFtotl 



Prices of PrhMlMl ItMoa of 
OootncM niMo to ItOl. 



11. 

Aroonot of 
CoDtraot. 



la. 

ValQOof 
Work dODO 
D«0.tL,llOL 



Aug. 1, 



Iby 9.'01, 



Aug. l.'OS, 



Vor <ulh neovslkiii. tO.ST 
por en. yd. ; for roelt ozea. 
TstioD,9I.40 iwr CO. jrd.; 
for exe&Tatlon from tnn- 
neU : No. 1, $2.60 per no. 
yd.; No, 2. t&-2A porOQ. 
vd.; for brick masoary, 
uidtaDttural cemeot mor. 
tar } la opeD trench, $11.75 
por en. yd. ; lo toiuwli $12 
par en yd.; for ootnml 
cement concrete maiiODr; 
Id open trencb, $4 per ca. 
yd.; for Portland cement 
concrete mHsonry : in open 
trencb, $5.50 per cn.yd.; 
lining in tunnel, $6.25 and 
$5.75 per ca. yd. ; for di- 
mension Btone maaonry, 
laid in mortar, $37 per cu. 
yd.; for face dreaatng of 
pointed work, $0.40 pereq. 
ft,; for dry rabble elone 
masonry, $3 per cu. yd.; 
for dry rubble stone pav- 
ing, $1.99 per cn. yd. 

For earth excavation, $0.92 
per cu. yd.; for rock es- 
cavation, $1 .40 per cu . yd . ; 
for excavation from tnn- 
nel, $5.25 per ou. yd.; for 
Mak muioxy, laid lo Bat> 
nnloiiBOBt mortar, $11.70 
per «n. yd.; for natural 
eoDont oooeroto nasonry 
In open tral»el^ $4 par ea. 
yd.; forPortlaod emuMit 
flwioretamteonry : In open 
tt«neh.$S.M per on. yd.; 
liolu la toaoel, $0.26 and 
$ft.7o per cn. yd.; for 
dlmenaioD atone masonry 
laid In mortar, $37 per cn . 
yd. ; for face dreaatng of 
pointed work, $0.40 per 
aq. ft. ; for dry rabble atone 
masonry, $3 per ea. yd.; 
fOr An rabble atone pov 
lag, $190 per en. yd. 

For earth cxcavoilon, $0.27 
per cu. yd.; for borrowed 
earth, ijo.23 per cu. yd.; 
for rock excavfviion, $'2.10 
per ou. yd. ; fi r i r:i v. ma- 
sonry, laid In i..Aiura! ce- 
ment mortar, $11.25 por 
cu.yd.; for nntural cement 
concrete masonry, $3.90 
per cu.yd.; for Portland 
cement concrete masonry, 
$5.25 per cu. yd.; for di- 
mension atone maaonry, 
laid in mortar, $50 per cu. 
yd.; for face dressing of 
pointed work, $0.25 per 
sq. ft. ; for dry mbble stone 
masonry, $3.50 per cu. yd. ; 
for dry bubble stone pav. 
lag, $2 per cu. yd. 



$300,417 00 



$40k«M0$ 



127,507 60 



27,594 00 



$4,888 CO 



4«.mM 
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Contracts made and jeENDiNo during 



CorUracti relating to the 



\ 


1. 




8. ' 


Aiioinr* or Bo. 




i 


Noiu- 
ber 
of Con- 

tVMt. 


WORK. 


j 

Nam- , 
ber of ' 
Bid*. 


4. 

Next to Low. 


9. 

Lowest. 


OoolRMtmr. 


1 


«| 


SeotloD 5, Weston Aquo- 
daot, 6,206 fMl io open 
tren«li, loeladloy m nil. 
mad eroMlof. 

■ 

• 


16 


$180,028 00 


tur,iM6o* 


Br.nno, Salomon* $t 
Pctttti, Boston, Hm». 


s 


m 


Section 6, Weston Aquo 
duct, 4,5'iO feet In op«u 
trenob, tneloiUiig atpnoD 
ohamber. 


1 
1 
1 

! 

14 


121,40T 00 

i 


1X1,816 00* 


flbMahan, Ciuiparit £l 
Oon LoaiflvUle, Ky., 
and Oolambni, 0. 


» 


m 

1 


BecttoD n, WMton Aque- 
duct, 0,600 f«e( IB open 
(rMMb. 

4 


1 

1 

16 

1 

1 

1 
I 

1 


1 
I 

1 
i 

139,197 50 

1 


134,008 60* 


Shanahan, Oasparia k 
Co.. LonUvllle, Kj,, 
and Columbua, 0. 



* Contract baaed upon tbla bid. 
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THE Year 1901 — Waxes Wobks — Continued, 



Wettm Aquedua Dtpartment — Continaed. 





0. 


». 




11. 


IS. 




Date 
of Contract. 


Dat*ft»r 

Completkm of 

Contrftct. 


Bate of Floal 
K«tltuate. 


Prieee of Principal Items of 
Contrncta mado in 1901. 


AiiiuuLt of 
Loutruct. 


Value of 
Work done 
Dec. 81,1001. 




May 8, '01, 


Aug. 1, '03, 




For otfth oioavaUoD, $0.27 
per ea. yd.; for borrowed 
flortb, 90.20 por eo. yd. : 
for rock ezeavHtfOD, $1 

per cu. yd. ; for lulok tna- 
■oory laid In natural cement 
mortar. $11.60 per eu. yd. ; 
for natural cement coo- 
orete maaonry, $4.70 per 
on, yd.; for Portland ce- 
ment eonerelo masonry, 
$5.30 per cu. yd.; for di- 
mension stone maMonry, 
laid in mortar, $20 per cu. 
yd.; for face dreesing of 
pointed work, $0.25 per 
■q. ft.} for dry rubble 
stone maaooiy, $4 per en. 
yd.: for dry ranble atone 
Mvbgi 94 p«r «i« yd.; 
for rdlroad erooilng. #20$. 


$187,526 50 


$61,460 00 


1 




Aug. 1**08. 




For iMth excavation, $0 35 
par «iD. yd. ; for borrowed 
•aiih. $0.26 per cu. yd.; 
for rock excavation, $1.60 
per cu. yd.; for brick ma- 
sonry, iHid in natural ce- 
ment monar, $11.60 per 
cu.yd.; for natural cement 
concrete masonry. $4 per 
cu, yd.; for Portland ce- 
ment concrete masonry, 
$6.50 per cu. yd.; for dl- 
men.'^ion Htone masoory, 
la'.d in inorlur, $<1!> ppr en. 
yci.; for fnc«! (irL'HMini«{ of 
poliUi'd work, ^0.40 per 
«fj. ft.; for dry rubble 
stone mngonry, .^3 percu. 
yd ; for dry rubble StODe 
piwlnj.', $1.'.)0 per cu. yd. 


1«.H$M 


14»U1 00 


2 


May 9, '01. 


Aug. 1, HIO, 




Kor earth excavation, $0.24 
per cu. yd.; for borrowed 
etiMii, ^O.l'.i per cu. yd,; 
for rock exciiviilliui, $1..')0 
percu. yd ; for brick niii- 
BOnry, laid in natural ce- 
ment mortar, $11.2i> per 
cu. yd ; for natural cement 
concrete masonry, $8.65 
per cu. yd.; for Poriaud 
cenient concrete masoury, 
g.i.io per cu.yd.; for dl- 
meueiuQ »u»ne masonry, 
laid In mortar, per cu. 
yd.; for face dreseing of 
pointed work, $0.40 per 
sq. ft.; for dry rubble 
Btone tnaBonry, per cu. 
yd.: for dry rubble stone 
pacing, $1.90 per ca. yd. 


134,006 50 


83»476 00 


8 
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CONTSACT8 MA1>E AMD FEMDINO DUBIMG 



Contracts relating to the 





1. 


». 


.. 


Axotnrr or Bn>. 






Num- 
ber 
of Oon- 


WOBEL 


Nam- 
ber of 
Bid*. 


4. 

Next to Low- 


5. 

Lowvtt. 




a 


Kb 


8e«tiOD IS, We«(on Aqne- 
diMtf ft,flOO fs«t tn liion«l, 
1|T00 fimlnoptn tMoeb. 


9 


• 


|aM.»ooo* 


IDohael H. Keefe.Took. 
em, N. T. Assigned 
UD Oct. 12,1001,toOo- 
Inmbttf OonctriMtlon 
Oo.» N«v Tork, N. T. 


s 


908 


GMtingt tor dpltoo obam- 
bn. 


4 


11,840 00 


10,008 00* 


Baniy &. Worthlfton, 


t 


ill 


Beetlona 8 acd 10, Weston 
Aquednot, 0,200 Utit, in 
open trMMb, Indndlng 
8 riphon BiimilwiHu 


11 


151^ SO 


Mfl^OO* 





* ContrMt bMod apoo thlo bid. 



Digrtized by Google 



No. 57.] 



AND SEWERAGE BOARD 



221 



THE Year 1901 — Water Works — Continued, 



Weston Aqueduct Department — Continaed. 



7. 


8. 




10. 


11. 


IS. 




Date 

of Oomract. 


Date for 
Completion of 
Contraot. 


DateofFlDia 


l^riem ol Pitaalpftl Ham* of 
OoBtncu mam in noi. 


Anonnt of 
OoDtnot. 


Value of 
Work done 
I>eo.31,U01. 




■ 






For earth oxcovntion, $0.00 
porcu.yd.; for borrowed 
earth, J . '5 per on. yd.: 
for rock . icavatlon $0.80 
per cu. y ( ; 'or excava- 
&©n frora lunnel, $6 per 
cu. yd. ; for brick m iponry 
In open trench, iaid in 
natural cement mortar, 
$12 per cu. yd.; for nat- 
ural cement concrete ma- 
•onry, in open trencb, $5 
per en. yd. ; for Portland 
cemeot coDorete masonry : 
in open trench, $6 per en. 
yd., for lining Id tODnel, 
f0.2& and $5 per cu. 
yd.; for dlmenaion atone 
maaonry, laid in mortar, 
(SO per cn. yd.; for face 
dressing of pointed work, 
$0.50 per tq. ft.; for dry 
rubble stone masonry, 
|2.60 per cu. yd.; for dry 
nibble ston* parliig, 10 
per cu. yd. 


$MS.M»<» 




III 

1 


May 21, "Ol, 


April ifUa, 


- 


For U Mil sMltngi, $10,006, 


10,M$00 


8,730 00 


2 


Aqg. 18,1)1, 


Aag. litS, 




For earth excavation, $0.30 
per cu. yd. ; for borrowed 
wtUl, fOJS per on. yd.; 
for rook oscavation, $1.76 
per oa. yd.; for brick 
moMinr;, laid In natural 
eeoMDt mortar, fii per 
oB. y4.iforiHitimu cement 
ooooreto maaonry, $3.86 
p«r on. for.IwUaiid 
oomoBk eonereto OHMBiy, 
$6.80 per cu. yd.; for 
dlmoDaloD stone masonry, 
laid to mortar, $C0 per 
oa.yd. ; for face dressing 
of pointed work, $0.00 per 
sq. ft.; for dry rubble 
atone maaonry, $4 per cu. 
yd.: fbr diy mbblo atone 
pomg, $4 per oa. yd. 


1IAA88 00 


U,I»1€0 

* 


S 
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GofUracts relating to the 





1. 


ft. 


«. 


Amount of Hiu. 


«. 




Num. 
b*r 
of Cod- 
tIML 


WOBX. 


N^nni> 
r b«r of 
Bids. 


4. 

Xext to Low- 
««t. 


S. 

Lowest. 




1 


US 


SeeUoD 11, Weston Aqne- 
doet, 8,000 fe«t lo ireooh. 


10 






WinatOQ kOttw,CHlB|pn, 
Maw. 


2 


218 


Section 15, Weaton A(jiic- 
duct, 600 f««t Id tun- 
nel, 5,125 feet in open 
trenoh, aleo excavation 
from portion of Wfnton 
Reservoir and conHlrm-- 
tion of portion of daoi 
■oddnlo. 


5 

I 


197,566 00 

1 

ft 

1 

I 


171,645 OO* 


WIDMOD & Co., Clinton, 
Mam. 

■ 


S 


211 


Section 14, Went'in .\()iio. 
duet, open eliaonei and 
upper pvnloD of r«Mr* 
voir. 


i 

10 


1 

1 
1 

«B,I64 00 


1 

5MM00* 

1 


NnwD & BHMiki BOMlOllt 
Mau. 



* Cootraet baaed upon tbia bid. 
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THE Ybab 1901 — Water Works — Continued, 



Weston Aqueduct Department — Contimicr}. 



7. 


s. 


9. 


10. 


11. 


1». 




Date 
of Oontnct. 


Date for 

Completion ol 
CoDtraot. 


DftteofWiial 


PrleM of Principal Items of 
OoBtiocte made in 1901. 


Amount of 
Contract. 


Value of 
Work done 
]>flC.3I,lMI. 




Aug. n/a. 


Aug. 1,*0«, 




For earih excavation, $0.32 
per cu. yd.; for borrowed 
l arlli, ?0.'J3 per cu. j'd.; 
for rock txctiTatlon, $1.6U 
pi-r cu. yd.; for brick 
manonry, laid in natarai 
cement mortar, $11 per 
cu. yd . ; for natural cement 
concrete maaonrv, $3.80 
per eu. yd ; for Portland 
cemeiii concrete masonry, 
$5.30 per cu. yd.; for 
dimcDsiou Btone masonry, 
laid in mortar, $60 per en. 
yd.; for face dreMng of 
pointed work, $0.60 per 
f-q. ft ; for dry rabble 
eiotie masonry, $t per cn. 
yd. ; for dry rubble ston« 
piivintf, $4 per cu. yd. 


$I48,<H0$ 

1 




1 


Aug. 28, '01, 


Aug. 1,'08, 


- 


For earih excavation : in 
open trench, $0.42 per cu. 
yd., in reservoir, $0.37 
per cu. yd ; for borrowed 
earth, $0.32 per eu. yd.; 
for rock excavation, $1.40 
per CD. yd.; for excava- 
tion from tunnel, $5 per 
cu yd ; for brick masonry, 
In oppQ trench, laid in 
natund cement mortar, 
$11 per cu yd.; for natu- 
rul cement concrete ma- 
sonry, in open trench, 
$3 SO per cu. yd. ; for 
Portland cement concreto 
masonry : in open trench, 
$5.10 per cu. yd., for lin- 
ing Id tunnel, $7 and $8 
per cu. yd.; for dimension 
Htone masonry, laid in 
morUr, $30 per cu. yd.: 
for face dressing of pointed 
work, #0.66 per sq. ft,; 
for dry ru!»ble stone ma- 
.sonry, $3 per cu. yd.; for 
dry rabble stone paTtngi 
$$1MreQ. yd. 


171.M5 00 




2 




Aug. X,*03, 




For earth e.xcavation, $0.23 
per cu. yd.; for rock ex- 
cavation, $1.60 per cu. yd . ; 
for Hprap, $1 per cu. yd.; 
for Nlope pftving, $2 per 
cu. yd.; for Portland ce- 
mem concrete masonry, 
$6 aud $5.60 per cu. yd.; 
for ashlar masonry, $18 
per ctj. yd. ; for dimension 
etone masonry, $30 per 
cu. yd.; for face dressing 
of pointed work, $0 40 per ' 
•q. ft.; for laying SO-ioch 
oasMraD plpo, $1 per Mo.ft. 


58^00 




$ 
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Contracts bcadk ahd wtmat^ Bimoia 



Contracts relating to tk$ 





1. 




3* 


AvomiT 09 Bid. 






Ur 

of Oon- 

tlMt 


WOBE. 


Num- 1 
ber of i 
Bida. 


4. 

Next to Low- 
aat. 


Loweat. 


OontiMlar. 


1 


no 


Section 1 of the Weaton 
R^Mrvolr. ceotral Dor- 
tlon. 


11 


$ei,8ns5 








180 


Section 2 of the Wectoti 
Reservoir, lower portion 
of reservoir, including 
dun aad concrete drain. 


0 

1 


00,1«80 


88,888 60* 


Nawn St Broaki BoatOR, 
Maaa. 


8 


Bpeotal 
Order.t 


10 tout S641MI1 and IS tons 
18-taeb 0Mt>1ton water 
pipe, and 8 (ona tpasUl 
eastioga. 


8 


moo 


708 90* 


United States Cast Iron 
Pipe and Foundry 
Comp«Dj,Pl»i)aidaipliiat 
Vm. 






Otmiraett rdaiing io the 


4 

> 

• 

7 
8 


187t 
171t 


8 pnflDping aogine*, . 
PamptDg OBglna, 

Low-aervtaa pnmplog ata- 

tion. 

Spot Pond pumping sta- 
tion. 

8 alntoe gaitaa, . • 


6 
4 
0 

10 
8 


$195,000 00 

o«»oooco 

1 108,0(0 00 

110,822 50 
10,630 00 


$136,500 00* 
88,100 00* 
188,810 to* 

108,480 00* 
8,986 00» 


Holly Manufactaring 
Oonpany. 

Tlolly ManvteotnTlDC 

CoDapany. 

llof«m>aa Bna , . 

McNeil Broa., • 

The Atlantic Works, , 


9 


186t 


G-ale-honee, 


9 


10,399 00 


9,974 00* 


John B. jHCobs & J^on, 


10 


lost 


ForbaaHiUReterTotr, * 


13 


^ 86,355 00 


84,784 00* 


Beckwith & Quaelien- 
bnah. 


11 
U 
18 
14 


104t 

mi 

l.M.tJ 
806 


Twflm HUl ataadpfpa, . 

Tonnal ondar ICyatte 

River. 

Tubalar boilers, 

Maaonrj water tower oo 
Forbaa HtU, QinlDcy, 
Maaa. 


4 

1 

4 ^ 

f 


4,W 00 

H 

6,550 00 
84,078 00 


4^00* 

-1 

4,900 00* 
24,790 00* 


Walih*aHolTOke8tMa 

Bolter WOffka. 

Cbartoa A* HaaUn, • 

Lake Brio Bollor 

Works. 

J.^E. UcCoy, BoatoD, 



* Goottaot kaaad upon tbla Md. t Ooatraet aonplotad. 

t Tbla aontnet daorgod to maliitaoaiKW. f Ooapatltlva bUa wara oot racatred on ibia contraat. 
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TBS Year 1901 — Water Works — OonHwued, 



TFeaton Aqueduct Department — Concluded. 



r. 


«. 


t. 


1«. 


11. 


M. 




Date 
of Oootraet. 


Date for 
Ooinplfltlon ol 
Oratnwt. 


Dateof Floai 
BitUnaM. 


Prices of Principal Itema of 
Oontroou bim* In 1901. 


Amount of 
OOlltVMt* 


Value Of 
Work done 
Dm. si, 1901. 




Nov. 26, '01, 


Au«. 1, '03, 




For earth excavation, $0.25 
per eu. yd ; for rock ex- 
cavation, ^l.r>0 per cu. yd. ; 
for riprap, $1 per cu. yd.; 
for fnrnlchltig and laying 
IS at)d 20 Inch aewer pipe 
for draioa and oulvert, 
$2.60 per lla. ft. 


$&9,587 60 




1 


Not. Mt'Ol, 


Ang. 1,'03, 




For elearing and (rrubbinir, 
$Vt6 per acre; for eartli 
ezcavutloD, $0.29, $0.34 
and $0.80 per cu. yd.; for 
rock exoavatioD. ftl .30 and 
$2.50 per on. jd.; for rip- 
rap, $1 per cu. yd.; for 
■lope pariog, $2.50 per ca. 
yd : for Punlaod cement 
concrete maaonry, $5 and 
f .00 per cu. yd.; for dl. 
mc-Dsion stone masonry, 
$40 per cn. yd.; for face 
dressing of pointed worlc, 
$0.50 per gq. ft. ; for lay. 
itiK 15-inc)i ca«t-irOB pipo, 
$U.7<> per liD. ft. 


88,292 60 




2 


H*y 6, '01. 




Jnno 19, '01, 


Pipes, $21.00, special east- 
ings, $W, p«r ton of S,$00 
Ibi. 


m 28 


$792 23 


3 










Ii,8»,t2i n 


$S»4,08SSS 




Distribution Department, 


Ofll. 20.*«7» 


Joly 


B^. 11, '01, 






•iso,m SB 


4 


Bept.20, '98, 


Jan. 20, '00, 


Nov. 0, '01, 




78,130 38 


78,139 88 


8 


Aug. 26, '98, 


July 15, '99, 


Uay 2, '01, 




200,619 82 


a00,64» 82 


0 


Jaa. T, 


D«e. U,*N, 


lUf Mi'Ol, 




123,181 OS 


ua^isios 


T 




Jm. 1,'OQ, 


July SI, '01, 


m m 


S,SSS 00 


8,208 00 


S 


April »,*00p 


Oet. 1,'W), 


JWM 4, '01, 




9,$T4 00 


0,ST4«0 


9 




Doo. 1,'QO, 


Doe. M,'01, 




S7,SISS1 




10 


July ao, *oo. 


tfw. 1,'00, 


Jul. le.'Ol, 




4,620 72 


4,529 72 


11 


Aug. 2, '00, 


Nov. 1, '00, 


Mar. 6, '01, 




20,507 81 


20,607 81 


12 


Sopt.SA.'OO, 


Nov. 16, '00, 


July S5, '01, 




4,000 00 


4iOOOOO 


18 


lliy fl, 'Ol, 


2f0T. ItHilt 




For whftlo work, tM,TtO, • 


M,1M«0 


UiSOOSO 


14 
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Contracts madk and tending dukino 



C'>rtfrarfs relatinrj to the 





1. 




.. 1 


1 Avoinnr 


OF Bis. 


1 




Nob. 
of Oon. 

tfMft. 


WORK. 


Nmn- 
li«r of 
Bids. 


4. 

KezttoLow- 


Lowest. 


OonrtiMtor. 


1 


mt 


LulDg water pipe* in 
BtODeham. Maa*., See- 
Ifoo 29 of tlw dltlrlba- 
Uon vjrstem. 


6 


iaK,6«6 10 


•ao»$or w* 


1 Tbe C. H. Eglee Com- 
pany, Boston, Haas. 


a 


909 


Bear Hill Heaerrolr In 
HtODebaoii Maia. 


6 


»,4M 00* 


ie»«Noo 


j The C. 11. Eglee Com- 
pao)-, Boaton, Maw. 


% 


sut 


Coooectlon chambor at 
Oheatnat Hill. 


t 


1,«UQ0 


• 

i,Maoo* 


Norcross Bfoa., Boalon, 
Mass. 


4 


m 


8,900 ton« cast-iron wiiter 
pipeB, «,suu louM 4>>-iucn, 
1,100 ton« 60 iDi-h, 100 
toiw apedAi ca«ilDga. 


2 


4S-inch pipeg, 
920. ou per 
ton; spe- 
cial cast- 
ings, $60 
par too.| 


48-Inch pipen, 
ifjz.rti per 
ton; spe- 
cini c a s t - 
IngB. #59l 
per ton.* 


United Htatt'B Cant Iron 
I' I p e and Foundry 
Company, Hew Yon, 


& 


217 


8,060 toM eaat-iron water 
pllMfl, ft,MM> t0iui48-tnch, 
MW ton* flO-lncb, 100 
taM ipeelAl caMufft { 


1 


! 


48.{nch pipe, ' 
$88.87 per ; 
ton ; 60- 
incb pipe, 
^£0.90 per 
ton: spe- 
Rial cast- 
ings, $75 
per ton.* 


United Slates Cast Iron 
Pipe and Foundry 
Company, New York, 

1 
1 
J 


• 


SBl 


80 water valvfiH, 10 36-lrich, 
8 2«4ocb, 6 Ifi-Uicb, 16 
U-iiMb. 


4 


ia»«M$o 


11,040 00* 


Geo. F. lUakc Manu- 
facturlog Company, 
Naw Tork, N. T. 


m 

i 


222 


284 tons special castiogs,§ 


a 

I 


23,727 64 


^,804 26* 


Oeo. F. Blaka Mann- 
faotnrlng Oompanj, 

New Tork, N. T. 


8 


Special 
Order.t 


50 too* 12-loch cast-iron 
watM pipe*. 


3 

1 


1,080 00 


1,076 0O» 


United States Cast Iron 
1' i p 0 and Foundry 
Company, Naw York, 
N.T. 


• 


Special 
Order.t 


5 SIMnoh water fBtoi* • 


2 


1,800 €0 


1,0X8 00* 


Coffin Valra Company, 
Boston, Mass. 


10 

1 


Specinl 
Order.t 


Hydraulic cylluder for 
80-iocb valve and 18- 
Inoh eboek valTo. 


1 




1,000 00* 


Coffin Valve OoaipMly, 
Boston, Moss. 


11 


Bpeelal 
Order.t 


Pumlabing and erecting 
3 20-lneJi sluice gates 
and 1 IS Ineb ainiM 
gate. 


2 


i,sTa oo 


1,010 oo* 


Coffin Valve Compaily, 
Boston, Masa. 



* ConUact basad upon this bid. t Contract completed. 

X Bid did not oonfonn with spaetfloatlona regarding time of dcllTary, and waa Infonnai. 

§ Ineladaa plpea and eaattnga aapptlad to othar dapartmanta. 
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THE Year 1901 — Water Works — Continued, 



Distribution DepartmerU — CSonoluded. 





8. 




10. 


11. 


It. 




Date 
of Contract. 


Date for 
CotDpletloD 01 
Coatraet. 


Date of Final 
Battmate. 


Pricea of Principal Itema of 
ContracU made In 1901. 


; Amount of 

Contrnct. 


Valttoef 
Work dme 
Dec. 31, 1001. 




JWM Sf^ '01, 


B«p«. 1A,<01, 


Doe. U* *0I, 


For laying cast-iron pipe: 
24.inch, f 1.3U per !in. ft., 
20.inch, $1.08 per lin. ft. ; 
for laying cable, #0.05 per 
lin. ft.; for rock excava- 
tion, above grade, $3 par 
cu. yd.; for brick chani- 
burs: lor 20-inch valvea, 
f SO each; lor ■mall TBtVM, 
•80 each. 


$20^45012 


$20^12 


1 




Nov. 




For aarth eieaTatlon, t0«40 

vatioD, ftl.06 perea.yd.; 
for Porttaiid cement con- 
crete maaonry, $7 per cn. 
yd.; for paving set in 
morUr, $8 per ca. yd.; 
for riprap. $1.50 par on. 
yd.; forgranltadlawialoa 
atone maaomy, $50 por ea. 
yd. 


19,466 00 


17.720 21 


2 


July Stm, 




0«k 14,*01, 


For buUdlog eomplata. 

$1,552. 


1«SBS00 


MM 00 


$ 


Nov* 111 Nn, 


Dm. It*^ 




48 inch pipe. 50. 
inch pipe, $20.00; apaclal 
caatioga, $M per ton Of 
2.000 Iba., da&T«Nd In 
KewtoB, Maia. 


218,876 00 




4 


CiOV. 21, 01, 






4S.inch pipe, $23. S"; OO-lnch 
pipe, $26.90; speci i! ca-t- 
iDifs, $76 per ton of i.ooo 
lbs., delivered at Glen- 
wood, Newtoo, Fayville 
•BdBartlOtlCaaa. 


281,317 80 




6 


VoT.aiii'oi, 






36-lnoh valvea, $678: 24- 
inch valves, $273; lO-lneh 
valves, $161 ; 11.tDeh 
valves, $134, 


11 940 00 




D 


Nov. 26, '01, 


Sept. 1, '02, 




$T8 to $88 per ton of 2,00U 
lbs., delivered at Glen- 
wood, NewtoD, Fayville 
and Barllo, Kaaa. 


22,894 25 




7 


April 18» '01, 


Kay 1, '01, 


JitM 6, '01, 


$21.50 per Mo of 2,000 Ito., . 


1,075 00 


],0T7 TS 


B 


Mft7 U|*01, 




0«t. S, *0], 


$215 aaeh 


1,0T5 00 


1,075 00 


0 


July t.'Ol. 




OaL 18»'0l, 


Hydraulic cylinder, $050; 
IMneh ebeok Talva, $140. 


1,009 00 


1,099 00 


10 


July 15, "Ol, 




Xtoe. 4, '01, ! 


20.1nch sluice gates, $273 
each; 12.ineh sluice gate, 
$101. 


1,010 00 


1,010 oo 


It 












$097,560 09 
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Contracts made and pending duking the Ieae 1901 — Water Works 

— Concluded. 

Summary of Contracts.* 





Approximate 
AmonnVof 


Valneof Work 
doa«D«Mm. 
tor fll, IWl. 


Wacbueclt Dam, 2 contracts, 

\\ ( Hton Aqneduct aud lleaervolr, 14 contracts, 

Distrtt nUoD Department, IC coiUracte, 

Total of "7 coutrnett made and pending daring the fear 1901, 
m oontractB completed in 1996, 1807, 1898, 1899 and 1900, . 

Dedaot for work doiM on }1 Sudbory Beaerrolr eontneta by the elty 


$1,852,800 87 
l,ei0,286 66 
14,000 00 
1,815.129 50 
1,168,949 SO 


$1,099,130 37 
190,218 24 
12,000 00 
293,246 00 
667.896 58 


$0,461,163 ^ 
e,8(«.091 67 


f2,262,4Wl 17 
«,fU?2,991 67 


f 18,814, 158 CIO 

612,000 00 


$9,125,482 84 
512,000 DO 


$12,8(^.1&8 00 


#8,013,482 84 



• In tUi ummuj, eotttiMto diMfod to Mtiiil— mw »• wehidfd. 
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Appendix No. 2* 



Cekemt Tests. 
The following tables contain : — 

1. Long*time teats of cements used by the Dam and Aquedaot and Res- 
enroir departments during the yean 1896 to 1900, inelnsiTe. The tests for 
shorter periods were published in Appendix No. S of the laet annual report . 
of the If etropoUtan Water Board, and are omitted this year. 

2. All tests of cement used in the construetion of the Waehusett Dam 
during the year 1901. 

8. Tests of all cements used in the construction of the Weston Aqueduct 
daring the year 1901. 

The methods of testing were the same as described in Appendix No. 8 of 
the report of the Metropolitan Water Board for the year 1897. 

TahdaUan of Cement Tests for JU Brands of NoUtural Cement^ of wAicft 
JUfme Hundred Barrds or More were used on Construetion Work hff the 
Dam and A^[ueduct and Beservoir Departments from 1896 to'lQOOt 
Inclusive. 





1 


6 1 




Te.v 


SILE STIIKNOTII. 










TWO 




FIVE 




1 




T.AM. 1 


TXABS. 1 


TEA 




BRAND. 


m 

m 


o 
a 


1 i\ 


u 


X 

ii 


U 


■ 


u 


"8 
»• 

J 


-8 

I 


her of 

riquot 


1. a 

^ t— ( 

• d 


bor of 
riquct 


b a , 

O 1-1 1 
da Q 


bor of 
riquot 


1. a 
dtp 

m 5 




a 

c 




B 


1^- : 




^ Si 


an 


1^ 






^ 1 








b 








8,380 


) Xcftt, . 
M to 1, . 


64 


4«7 
316 


50 
60 


482 
349 








45,345 


j Neat, 
h to 1, . 


106 
100 


Ml 
82T 


82 
82 


407 
S47 


13 
13 


518 
381 






\ Neat. . 
f 1 to 1, . 


eo 


440 
29» 


64 

M 


456 
314 




m 




m 


i Neat, . 
1 1 to 1» . 


22 


409 
570 


10 
10 


474 

817 










( Ne«t, . 

htol, . 


m 

2&2 


469 
388 


19« 

m 


m 

Zi>2 1 


13 
1 13 


518 
381 



I 
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Tabulation of Cement Testa for AU Brands of Portland CkmmU^ of which 
Mn^ Hundred Barrels or More were used on Ckmtlruetkm Work fiy the 
Jkm and AqmM ami Jt w e rwfr DtpairtmieiiUs from 1896 to 190Qy 









i ! 






Tn 


nam 1 














9 






















B 


SIOM 


mm 


VI 


ro 








n 




« 
























"3 




■c 


mm 


tWB. 
















t 










































BRAJn>. 


« 

n 

t 

JS 




1 

p 


ber of 

rlquettca. 


•8 

B 


i 


da per 

tare Inch. 


1 


o 
b a 
e i-i 
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Ta^ble No. 2. — Rainfall in Inches at Jefferson, Mass., in 2901. 



DAT OF MOMTB. 


Juasry. 1 


Fflbniary. | 


March. 


April. 


May. 


• 

a 


>* 
«^ 


S 

at 

0 


»> 
9 

a 


October. 


• 

a 

e 


December. 


It 


- 


- 


- 


- 


- 








A W-A 
O.7I7 


- 


l\ 1 1 A 


- 


*t 


- 


- 


0.06t 


- 


* 




A AOA 

O.Oot 






0.76f 




- 


• 

9* . • • . . 


- 




- 


* 












- 




* 


«> • • • 






0.90t 




- 


0.U7T 




A 1 A4 




- 




2.90U 




- 




0.401 


2.411 






O-OTT 






- 




- 


•» 


- 


- 


- 














0.14t 






»» 


- 


- 


- 


• 


- 




A HA* 






- 




mm 


• 

8, . • • • . 
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- 


- 


• 


- 










- 




m 


•» 


o.ist 


- 


0.20t 


* 


- 










- 




- 


n» . • . . . 


• 


- 


* 


2.Mt 


• 


m 








- 




o.nt 


u* • • . . . 


* 


- 


2.26t 


- 


l.OOf 










- 




- 


13, . , . • . 
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- 


- 


0.24t 




0.70T 


A AAA 


A AAA 


* 


A VAII 

•."OH 




w» 
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- 










* 
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- 


m 
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A A<r+ 
0*07| 
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mm, 

U| • • • . . 
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- 








A OCA 

0.fti>t 


2.90t 




1.7«t 




• 


* 


o.s&t 


0.14t 


- 










- 




mm 


IT 

17, • « • . . 


0.08| 


o.oot 
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- 










* 
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"f 
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- 


- 








O.SOf 




0.13$ 




0.111 


" 
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- 


- 
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* 






A ^ 0 A 

o.ist 


A OAA 

o.wt 


0.049 


A 1 A4 

0*10J 
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» 
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- 


- 




1.851 






♦ 




- 




- 


"» 


0.06t 




I.S5t 


• 








A ^ K A 

0.15t 




- 




- 







0.07 J 






0.14t 


1 AO * 

l.OoT 


A Ad 4 

O.oot 
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* 




* 




O.SOf 












* 


*» 




0.081 


O.lTt 


m 


* 














O.Wtt 


»» 








3.90t 


l.flOt 


- 


l.lOf 


2.26t 


- 




1.80{ 


O.Ofif 








* 
















0.04t 


« 


«. 


• 




1.05t 


















0.67t 


«. 














* 
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»• 










• 




1.811 




* 
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w. 


* 






1 0.83t 


2.10t 








0.44t 






2.25t 


n 


0.S01 
























Totala, . * . 




1.39 


e.02 


1 9.44 


7.38 


2.20 




4.02 


2.03 


8.90 


2.82 

i 





TOM for tlw Tcar, 07.87 taehM. 

* nalD fall Included Id tlwl of MlOwbvdAy. t Rain. ; Pno^ 

S KaiD and aoow. y Katn, anow and hail. II boow aad hall. 
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Table No. 3* — Bain/all in Inches at Framingham^ Masa,^ in 1901, 





>> 
ki 

03 

a 
• 


February. 


March. 




s 


i 

9 

•-s 


July. 


- 

• 

s 

< 


September. 


October. 


November. 


^ December. 


1 


- 


- 


- 


- 


- 


0.04t 


- 


- 


0.24t 


- 


0.04t 


- 


s, 


- 


- 


0.13t 


0.02t 


O.TOt 


- 


0.2«t 


- 


0.02f 


* 


- 


• 


3. 


- 


- 


O.'JOf 


* 


- 


- 




0.03t 


0.12t 


o.sit 


- 




♦» 


- 


« 




* 


- 


- 


_ 


O.Oflt 


- 


- 


- 


- 


* 


- 


1.36t 


0.35§ 


1.93T 


- 


- 


o.iot 


- 


- 


0.09t 


- 


- 


«, 


- 


- 


- 


* 


- 


- 


0.21t 


• 


- 


0.06t 


- 


- 


T 


- 


- 


- 


* 


- 




0.02t 


l.S4t 


- 


- 


- 


- 


8» 


0.02t 


- 


♦ 




- 


0.42t 




- 


- 


- 


- 


- 


> 


- 




0.33t 


» 


- 


- 


0.211 


_ 


- 


- 


- 


- 


10 


0.60§ 


- 


♦ 


2.50t 


* 


- 


- 


- 


* 


- 


- 


i.ost 


u. 


* 


- 


2.26t 


- 


1.32f 


_ 


1.291 


O.Oflt 




- 




- 


1 


0.76$ 


0.02] 


- 


- 


- 


- 


- 


0.021 


O.llf 


- 


0.35$ 




18 


- 


- 


- 


- 


0.27t 


- 


- 


0.02r 


0.06f 


0.02t 


- 


o.lSt 


14 




- 


0.121T 














* 


- 


* 


15, 


m 






« 


- 


- 


- 


0.03t 


0.62t 


l.K.-'t 




3.04t 


1«. 


0.14§ 


0.01} 


- 


0.55t 


- 


- 


- 


- 


- 


- 


- 


- 


w. 


0.101 


- 


- 


- 


- 


- 


0.42f 


♦ 


0.28t 


0,05t 


- 


* 





- 


- 


- 


- 


* 


- 


- 


0.44t 


* 


- 




o.iat 


19, 


- 


- 


- 


- 


* 


- 


- 


0.06* 


0.24t 


- 


0.21t 


0.031 


20 


- 


- 


• 


• 


2.47t 




- 


- 


0.06f 


- 


- 


- 


21 


o.oit 


- 


1.02t 




- 




0.031 


- 


- 


- 




- 


M 


- 






* 


0.13* 


o.ti3r 




- 










23 


» 






* 


- 


0.04^ 




- 






0.02t 


* 


at. 


0.12t 


o.nt 


o.art 


* 


* 


0.02f 


• 


» 






♦ 


l.OOf 


26 








2.T4t 


O.T4t 




1.00f 


2.S0t 






2.08t 


o.ost 


M. 






* 




* 




0.02t 








0.02t 


* 


2T 






l.TSt 




* 














0.9lf 


28. 














* 












2», 














1.64t 




O.J»t 








90, 


* 






0.201 


l.STt 














2.80f 


SI 










o.oit 




m 












Totals, . 


1.80 


1.40 


e.41 


Too 


7.0. 


1.20 


6.10 


4.42 


2.90 


2.0- 


2.72 


10. 87* 



Total for the ywr, M.TO InehM. 
. ; -'r < - ' !ediOtltatof folUmlBgday. t Rain t BOOW. 

$ ilala aod ■uow. % Bqow aod b«U. 
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Table No. 4. — RainfaJl at Chestnut Hill Reservoir in 1901. 



DATE. 



I 



a g 

3ac 



DoratlHi. 



BATE. 



S 

ja 



a* 



Dormttan. 



Jm. 10, 
Jbo. 11, 
Jm. 11. 
Jan. la, 
J«a. 19, 
Jan. 17, 

Ju. ao, 

Total, 



0.63 Eoow. 



0.76 
O.OB 

0.10 



R«in and 



|o.s 



1.78 



BDOWaod 
ralo. 

8oow. 



36 8oow. 



l.UF.H.to 

IMAM. 

1 80 F.V. to 

S.1CF.X. 
4J0A.II* to 8.00 

0JOr.«.to 
8.»r.«.to 

10.00 p.«. 



S^b. 4. I 
Vib. 6, 

m. S3, 

F«b. 24, 

Total, 



0.00 



0.17 



0.77 



Snow. 

BMW. 



i.OOA.]i.to 



11.00 FJf. to 



T.OOA.M. 



Mar. 2, 

Mar. 4, 
Mar, 4, 
Mar. 
Mar. 9, 
Mar. 10, 
Mar. 10, 
Mar. 11, 
Mar. 14, 
Mftr. 20, 
Mar. 21, 
Mar. 21, 
Mar. 24, 
Mar. 26, 
ICmt. 27, 
Total, 



0.28 



0.44 



,25 
13 
14 
46 

lei 

,00 

,2S 



Rain. J 
Kaln. 

Kain and 
anow. 

Italo. 



Rabi. 

Rain. 

Rain. 

Bain. 
Rain. 

Bate. 



Apr. 8, 
Apr. 4, 
Apr. 0, 
Apr. T, 



1.67 
0.16 

•1.89 



Rala. 

BalB. 

BalD. 



9.00 A.M. lo 2.00 I'.M. 

1.46 A.M. to 4.30 A.M. 
9.00 r.u, to 

8.16 A.M. 

4.00 a.m. to 

8.80 f .X. 

11 JO P.)l. to 

8J0P.X. 
l.SOA.]l.to «wOOF.]I. 
0.4S P Jl. to 

4M A.H. 
10.00 LH. to lOJOpji. 
9.00 P.M. to 10.00 P.1I. 
&OOA.v.to 

l.aO AM. 



Apr. <» 
Apr. 0, 
Apr. 10, 
Apr. 16, 
Apr. 10, 
Apr. 90, 
Apr. 91. 
Apr. 93, 
Apr. 90, 
Apr.9S, 
Apr. 94, 
Apr. 24, 
Apr. 26, 
Apr. 26, 
Apr. 30, 

ToUl, 



0.0B Mlat. 
O.U Sliowtn. 

0.0T 



0.78 



^0.57 



jo.os 



>2.69 



0.28 



Baia. 



UalD. 



Hals. 



Rain. 



RaiD. 



Doling daj. 
Dmlaff day. 
Dnrlnf day. 
4.U P.K. to 



7.90 P.K. 



7.00A.H.to 



7.00 a.m. 



7.00 A.X. 



7.00 



to 



7.00 A.X. 
19.15 P.M. to 11.30. P.K. 



8.21 



May 9, 
Hay a, 

May 10, 

May U, 



08 Balo. 



T.4iAJt.to O.S0F.M. 
O.OOA.K.to 10.00 P.H. 
3.00p.X.to 

IMAM. 



• 2.68i RaiD. 



May 13, | 0.27j Raio. 
May 18, > 
May 19, 
May 20, 

May 23. 0.08| Balo. 
May 24, 
May 26, 

0.37 



May 37, 

May 27. 



|o.83 



Rato. 
RalD. 



Mfty 28, yO.m lUia. 
May 29, j ' 
June ], 0.10 Ralo. 



Total, j 7.14| 



3.90 p.m. to 

S.OOAJC. 

19.10 a.m. to 

9XtOA.x. 
0.10 a.m. to 9.10 a.m. 
1.00 p.m. 

to 

7.00 A.X. 
19J0A.M.to *Mam. 
4.40 P.X. to 

TJOA.X. 

12.30 A.M. to 7.00 A.K. 
1.15 P.M. 

to 

7.00 A.M. 

2.U0A.M.tO 3.00 A.K. 



Jnaa 
Jaao 

Jnn«91, 



I 



1 0.60 
0.10 



Ralo. 
Bain. 



P.M. to 

4J0 A.X. 
7.00 AM. to 19.10 P.M. 



Digitized by Google 



No. 57.] 



AND SEWERAGE BOARD. 



237 



Table No. 4. — Main fall at Chestnut Sill Reservoir in 1901 — Coucluded. 





• 


DATS. 








Jon* 22, 


0.53 


JviltSI, 






|o.06 








0.03 


Jaii*aQt 


0.02 


Total, 


1.23 



DnratJon. 



DATB. 



3* 



July <>• 
Jaly C 
^uly ^ 
July «» 
Jaly 
Jnlj U, 
JalylS, 
Joly IT, 
July Stt 
Jut J 25, 
July S», 



Ang. 4| 

Aog. 7, 
Aug. 11, 
Aug. 18, 
Aag.19, 
Ang.SS, 
Aug. 20, 
8opt. 1. 



Bepl. 1. 
Sept. 11, 
Sept. 11, 
8«pt. 12, 
Sept. 15, 
Sept. 17, 
Sept. 18, 
8«pt.l9, 



lUlo. 

Rain. 
Bala. 



10.10 to 11.20 A.M. 
1.110 .A.M. to 1.20 

9.Mr.«.to 11Mp.Ii. 
l.WA.x.to 1.20 a.m. 



B«pt.9ll, 

e«pt.2». 

^[Mal, 



0.U 

0.71 



Raio. 



4J0».]|. to 1.80 v.lf. 
2.00A.V. to UJOf.ii. 



S.28 



0.2ll Rklo. 
0.0«| RalD, 
0.t2- Raia. 



0.02 
0.11 



Shower. 



2.15 RalD. 

0.45| Bala. 

0.03 Bida. 

0.05 Bala. 

2.10 Bala. 



12.80 a.m. to 2.00 A.M. 

2.00A.H. to 4.30 a.m. 

0.00 a.m. to 9.10 A.H. 
Datlav avaalBf . 

8.10A.x.to IJOP.K. 

4 JO p.x.to 

1.00 a.m. 

1.10 p.m. to SwSOp.m. 
12.46 a.m. to 1.10 A.M. 

1 JO A.M. to 6.U A.li. 
12.00 a.m. to 0.00 A Ji. 



Oat 8, 
Ost. 8, 
OeL Ot 
Oat. tt 
Oat. 14, 
Oat: IT, 
Total, 



e.40, 



Nov. 11 

Nov. 12, 
Nov. 18 
Nov. 19 
Nov. 24 
Nov. 25 
Nov. 26 
Total 



0.13 Rain. 

1.45- RftjQ. 

0.10 Raia, 

0.84j Bafa. 

i 

2.io' Bala. 

\ 

I 

O.oai Bala. 



4.U 



2.16 P.M. to P. 80 p.M 
S.30 A.M. to 2.15 P.M. I 
3.05 A.M. to 8.40 a.m.' 
10.16 P.M. to 

8.40 A.Mr. 

OJOp.M.to 

12.40 a.m. 

1.10 a.m. to T.0OA.M. 
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Total laiaMl for the year, 84.21 loahM. 
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Tabue No. 9. — Nashua River. — Statialica of Flow of Water, Storage 
and BaxnfoH, My, 1896, to DecmbWy 1901 ^ induaim.* 
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Table No. 1*. — Nashua River. — Statistics of Flmv of Water, Storage and 
liainfalli July, ld96, to December^ 1901, inclusive — Concluded. 



[Waterabdd = 110.00 square miles.] 
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a* 


00.001 


1.00 


0.604 


17.4 


NoTmnbert , ■ • 


MMOO 


10.04S 


18.107 




104.140 


0.44 


1.610 


18.4 


Dootmber, . . . 


m.«8i 


n.oeo 


0.070 




100.001 


0.16 


1.800 


88.9 


Totals, 


- 


- 








61.46 


26.564 


- 


Amag* ter yaar, . 


00.401 


00,011 


1.400 




100.400 


- 


- 


60.6 


IMl. 


















January, .... 


».ttt 


4.440 




X7.071 


01.740 


1.76 


O.OM 


68.0 


Febraary» .... 


4t.0OT 


4.in 




7.000 


4S.870 


1.10 


0.674 


60.8 


llarob 

AprU, .... 


IM.OOS 


M0.104 


84T16O 




010.447 


6.00 


4.840 


88.S 


ao.flo« 


001.170 


1.000 




•00.107 


0.04 


0.006 


00.8 


M*y 


«i.sao 


101.000 




1T0S8 


0M.7M 


7.01 


4.807 


60.8 


JOM,. . . . . 

July* 


70.110 


00.470 




0.000 


117.067 


1.61 


1.701 


118.8 


0V.00O 


7.fl0 




7.000 


00.786 


6.00 


0.861 


16.0 


Aagoat. 

Baptambar, . 


OO.0OT 


0.4M 




o.m 


00.000 


4.60 


0.018 


10.9 


41.00 


4.040 




0.100 


00.070 


8.10 


0.662 


17.8 


OatobaV) » • • . 


48.0T4 




oTno 




77.000 


8.70 


1.164 


SI. 2 


WawMBbMrg ... 


01.060 


0.100 


1.46T 




81.4M 


1.48 


o.on 


84.7 




tl.000 


«ro.iri 


11.710 




S04.7n 


0.80 


6.700 


01.6 


Totala. . . 












00.70 


81.000 




AvanifB for faarp • 


6A.1M 


114.000 


0.071 




170.110 






M.S 



* Including amaU qoaottUes wasted la elaaalng aqueduct. f 1° P<mk1s aod mill reservoirs. 
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Table No. 10. — Yield of the Nashua River {South Branch) in Qallons 
per Day per Square Mile * from 1897 to 1901. 





MONTHS. 


1W7. 




ISM. 


1900. 


I9di. 






January, ...... 


79e,<K)0 


1,663,000 


2,002,0<)0 


790,000 


619,000 


1.163,000 


February 


931,000 


1,635,000 


1,090,000 


4,054,000 


856.000 


1,616,000 


March, 


2,700,000 


3,088,000 


2.776,000 


3,722,000 


2,718,000 


3,014,000 


April, 


1,682,000 


2,027,000 


3,3" 6,000 


1,680,000 


4,986,000 


2,720,000 


t *.«•■.. 




1 ^00 000 


a (to AAA 






* 1 fiM 000 


Jane, 


1,181,000 


828,000 


661,000 


678,000 


985,000 


827,000 


July. 


1,442,000 


838,000 


854,000 


217,000 


477,000 


696,000 


August 


896,000 


1,325,000 


236,000 


197,000 


612,000 


633,000 


September, 


ssb.ooo 


670,000 


250,000 


127,000 


820,000 


361,000 


October, 


243,000 


l,60»,0i>0 


245,f)00 


2S2,000 


647,000 


696,000 


November, 


1,2.83,000 




430,000 


875,000 


617,000 


1,066,000 


December, 


2,275,000 


2,061,000 


369.000 


1,570,000 


3,234,000 


1,900,000 


Average for year, 


1,268,000 


1,661,000 


1.061.000 


1,264,000 


1,607,000 


1,826,000 


Avnift Ibr dilMk • noaitlM» . 




i,oiayiN» 


•UJOOO 


STT.OOO 


CT«,000 





* Tba area of the watenbed used in maUog up Uieae record* ioolodea wat«r anriacea amouatlog to 
S*S p«r «Mit. of tlw whole aim. 
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Table No. 12. — Times when the Sudbury and Cochituate Aqueducts have 
leen in Service j <md the Sources Jrom uhieh the Supply /or the Sudbwy 
Aqueduct hoe been drawn* 

Sudbury Aquednot : — 

From 7.00 a.m. Jan. 1 to 9.46 ajl Feb. 18, from Ftamingham Beservoir 

No. 8. 

From 9.45 A.H. Feb. IS to S.SO pjc Mar. 8, from Framingham Beiervoira 

Nos. 2 and 3. 

From 2.20 pjs. Mar. 8 to 11.00 am. Mar. 12, froni Framingham Reservoirs 

Nos. 1, 9 :ind 3. 

From 11.00 a.m. Mar. 12 to 11.30 a.m. Mar. 14, from Fraiiiiti^rham Eeseryoirs 

Nos. 1 and ii. 

From 11.90 am* Mar. 14 to 11.35 a.m. Mar. 23, from Framingham Reservoirs 

Nos. 1, 3 and S. 

From 11.85 am. Mar. 88 to 19.00 pjl Apr. 11, from Framingham Beservoir 

No. 3. 

From 6.00 p.m. Apr. 13 to 10.80 pji. Apr. 17, from Framingham Beservoir 

No. 3. 

From 4.30 r.u. Apr. 18 to 8.30 p.m. Apr. 24, from Framingham Beservoir 

No. 3. 

From 3.00 p.m. Apr. 25 to 8.30 P.M. May 1, from Framingham Keservoir 

No. 8. 

From 8.00 p.m. May 8 to 11.00 a.ii. Jane 18, from Framingham Beservoir 

No. 8. 

From 11.00 A.ic. June 18 to 9.80 a.h. July 9, from Framingham Beservolrs 

Nos. 2 and 3. 

From 9.30 am* July 9 to am, July 26, from Framingham Beservoirs 

Nos. 1, 2 and 8. 

From 7.00 a.m. July 26 to 10.40 a.m. Aug. 3, from Framingham Reservoirs 

Nos. 2 and 3. 

From 10.40 am. Aug. 3 to 7.00 AM Jan. 1, 1908, from Framingham Beservoir 

No. 8. 

Cochituate Aqueduct : — 
From 7.00 a.m. Jan. 1 to 3 00 p.m. May 7. 
From 5.15 p.m. June 11 to 7.00 A.lf. Nov. 18* 
From 12.00 M. Dec. 3 to 7.00 P.K. Bee. 6. 
From LOO pjc. Deo. 9 to 13.00 K. Dec. 18. 
From 3.00 fje. Dec. 16 to 11.00 am, Dec. 81. 
From 10.00 A.1L Dee. 88 to 10.00 AJf. Dec 86. 
From 1.00 tm» Dec. 86 to 9.00 am, Deo. SO. 
From 10.00 am, Deo. 81 to 7.00 a.v. Jan. 1, 1908. 
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Table iSo. 1^. — Average Daily Quantity of Water fiowiiig through ^gue- 

ducts in 1901 ^ by MorUlis. 



MOfiTHS. 


AqMdttoft 
(ObBoii*}. 


From 
FriunlnghMii 
JR«seiToir 
He.S 


From 
Framlngbun 
ReMmrolrt 
]fOl.lMldS 

(Qntloat). 


Total 


wocniiiuKO 
(Ml0M>. 


w nuucWjr y 




• 


76,166,000 


102,574,000 


- 


102374300 


14,789300 




* 


• 


45,657,000 


93378,000 


8,429,000 


100307,000 


14364,000 


March. . 


■ 




124,065,000 


66,542,000 


34,771,000 


101313300 


16336,000 


ApiU, . 


• 


• 


8»,3M,000 


82387,000 


188300 


82,748300 


15,688300 


May, . 


• 


• 


58,336,000 


86,342,000 


97,000 


86,439,000 


3325,000 


Jimet . 


« 


« 


75,130,000 


91366,000 


7377300 


99,148,000 


6360300 


July. . 


• 


• 


57,889,000 


68,678,000 


18376,000 


88,249,000 


19,442,000 


August,. 


• 




59,687,000 


76,284,000 


848,000 


76332300 


23300,000 






• 


41,627,000 


71,447,000 


• 


71,447,000 


88,898,000 


October, 


• 




48,674,000 


82,048,000 




82,048,000 


21,500,000 






• 


54,850,000 


98370300 




98370300 


1 10370300 


December, 


• 


• 


87JB80/KX) 


104,128300 




104,129,000 


7,490,000 


Averages, 


• 


64,299,000 


843S0,000 


5398,000 


90328,000 


^ 14390,000 



Note. — 6Uf hi dl*ore|taaoi«« b«tw«eu tbe fifuxM for flow is tba Waohaaett Aquedact Id this table 
and tliOMliiT«U«iro.TaNdmtotaldBffaMovDtof qiiMilttiM waatcd In dMufaig ilio ■qqadnot vfetab 

were not discharged Into Sndbury Hfopr-olr. 

The WaohiuwU Aqa«due( dJjobargei* Lato Sndbury BaMrrolr, whence the water flows Into Fnun- 
iDihaai RtMrvolr No. S. Of tlio total qmnilHy Hvwiag thnnffb ttio Bndbnty Aqvodiiel. aa aToiaca of 

l.-t83,0<JO cnllorH per duy flowott !n!o Ln'cr f'ochnimtr, le.ivlni? .m nw-rasi- of 58,839,000 gnllons per day, 
whieti^ with the exoei»tlou oi » small t^uauUty waat«<i in cldaoiny th« aquedact, was dlacharged lato 
Ghaataal HUl Raaamlr. 
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46,360,000 
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51,000,000 
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S S 


62.980,000 i 

1 1 

43,190,000 1 

1 




125.28 
45.86 
52.65 
62.28 
126.40 
124.56 
124.24 
40.06 
45.60 
124.67 
122.46 


124.33 
48.13 


joj QOiionpoQ oa 
'(vop jo panoj jad 
pa dm ad iinB>i>& 


- 

444.20 
481.28 
663.60 

1,171.10 
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429.75 

l,121.8f. 
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685.19 
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Table No. 20. — Average Daily Consumption of Water in Cities and 
Tovms in the Metropolitan Water District and the Tovni of Svjampscott, 
supplied wholly or in Fart by the Metropolitan Water Works (1901). 



H0NTB8. 


Supplied by 

MetropolUan 
Works 
(Million 

CnUooa). 


RuppHed 
from Local 
Sources 
(MUUoo 
CtaUOBt).* 


Total 
(Million 
Oallona). 


Eatimated 
PopalatiOD. 


Oooanop. 

tioD per 
Inhabitant 
(OalloDs). 


January^. ••*••. 


10T.930 


.481 


108.M1 


834,200 


130 


!FMmiMy» 


11S.VV7 


.7X8 


MIA 


880,200 


187 


Marob, 


101.609 


1.21S 


102.722 


^,200 


138 


April, 


00.010 


.561 


00.671 


840.200 


106 


May 


91.844 


.666 


02.410 


842,200 


110 


JttM, 


OT.082 


.672 


W.4M 


844,000 


116 


Jaly 


102.410 


.782 


103.192 


846,000 


1S2 


August, ....... 


08.681 


.700 


09.2S1 


847,700 


IIT 


8ept«mberi . . * . . . 


98.0S8 


.726 


98.814 


849,54iO 


110 


Oetoter, ....... 


90.646 


.m 


100.126 


881,300 


118 


Novsm1)«r» 


08.330 




98.336 


868,200 


116 


Deoember, 

• 


110.277 




110,277 


866.000 


11» 


For the year, 


100.004 


.588 


101. 4M 


864^ 


180 



* The towu of titooebaoi wa« supplied by the Walielield Water Compauy uoiil October 'il, aod 
a portion of the rapplj of the dty of Mtdfwd wm taken fhwa Wtighl'e Ftiad from Febniery 26 to> 
MATOh 27. 



Table No. 21. — Average Daily Consumption of Water from the Lonr 

Service {1901), 





1 

Southern | 
Low-nervlce 
of HonJon, 
ezoludini; East 
RoBton and ' 
Ohiirltititown 
(MilHoo aal- 
lane). 


HOMEKVIU.B, CHSI.6EA. EvKUKTT, 
BOITOK, liKLBOSB AHS AVUKQTOH. 


Total 


MONTHS. 


Supplied 
from Metro- 
politan 

(Million 
Gtilluus). 


Oruvity Sup 
ply to Medford 
from Wriithl's 
Pond (MlUlon 
Oalloiia). 


Total ITorffaera 

Lo w-ecrvlw- 
Consuraptlon 
(UiUtoo Oat- 


Low-«eivle* 
Con sn on p. 
tion 
(Million 
Oimilottaj . 


January, .... 


43.649 


80.688 




60.688 


74.»7 


Fehruary,, * . 


40.017 


33.372 


.099 


3S.471 


79.489 


March, .... 


4i.»4a 


23.751 


.604 


27.846 1 


1 00.201 


April, .... 


88.460 


20.288 




20.288 


! 68.686 


ViQr 


86.681 


21.717 


* 


21.717 


66.206 


June, .... 


37. 434 


25.694 




25.694 


63.123 


July,. «... 


36.862 


27.668 




27.668 


04.420 


Avgut, .... 


8T.104 


28.881 




26.881 


88.686 


Beptember, • . 


S7.3r.2 


25.780 




26.780 


66.106 


October 


38.680 


20.270 




26.276 


64.859 


Kovember, . 


38.527 


26.472 




2«.472 


63.000 


Deeeaber, 


4I.MT 


28.878 




98.«8 


96.616 


Ver ttie year, . 


80.T66 


98.448 


.668 


60.601 


68.666 
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Table No. 22. — Average Daily Consumption of Water from the tSoutliern, 

High Service {1901), 



MONTHS. 


Punj [le-l at 
Chestuui iiill 
High-Mrvlce Sla 

tion for the 
Supply of lioHtorj, 
QaiDcyi Water- 
town and Belmont 

(UllHOD 

OallonB).* 


HOITTHB. 


Pumped at 
Cbt'MiniH Bill 
Hl^b -service Sta- 

tlou for ihe 
Suppiy of HoHtoo, 

Quiocy, Water> 
towD and BelnMMlt 
(Million 
Oallotis) .♦ 




S6.677 




20.466 






September,. . . . • 


M.479 




mAM 




M.655 




24.751 




25.382 




26.263 


December, . • • «' • 


28.460 




S7.0I8 


For tbe year, » . . 


26.490 




S7.90C 





* Tbla doee not ioelude water pamped from aoutllMO bigiiHwrvloe mfttni tot aoatlieni •zUm Ugh. 
•ervioe, at the West Rozbnry pamplng station. 



Table No. 28. — Average DaUy Coneumption of WaUr^ in MiUion OaBone^ 
from the JTortftcm High Servke^ tmi^ying JBewrv, TFIn^«t)p, Swmj^ 
scott^ NaharUt SUmeham and Breed^B Mamd^ and tk^ Higher ForUone of 
Chelsect, BvereU^ Matden^ Medford, Mdroee and SomerviSe (1901), 



MONTHS. 


is . 

■^^^ 


H 

Hi 

= a 

At 


«. 

o 
a, 

4 

5*0 
■ aa 


Total Northern 
High-Bcrvlce 

Pu mpagc. 


« 
• 

.So 

1^ 

CB 


h e 

5?-= g 

155 








.066 


6.411 


T.oeT 


•f.088 


T.UO 








.070 


7.004 


7.768 


-f .078 


7.881 








.OM 


e.0M 


7.332 


— 024 


7.308 








.066 


6.8M 


0.466 


+.044 


0.600 








.og« 


T.4S7 


8.068 


+.816 


8.171 






.872 


.037 


8.740 


0.455 


—.700 


8.006 










0.410 


10.201 


-.041 


10.180 










8.486 


0.188 


+.001 


0.188 










T.8U 


8.678 


+.086 


8.88S 










7.529 


8.010 


+.010 


8.020 










7.880 


7.880 


+.010 


7.406 










8.040 


8.040 


—.084 


7.888 




1 




.017 


7.6T8 


8.188 


—.088 


8.088 



Stonobam connected with Metropolitan Water Works imlni Ootolwr Sl| tt 1046 A.H. Pumplog M 
B$»t Boston ataUoa discootioadd June 20, at 8.30 



Digitized by Google 



No. 57.] 



AND SEWEEAGE BOARD 



257 



Table No. 24. — Average Daily Consumption o f Water from the Southern 
Extra High Service in West Eoxbury and the Northern Extra High 
Service in Arlington {1901). 



HONTHii. 


Sooth^rn 
Kxtra High 

Hervice, 

W PAt l{,fi3ChflY'^ 

(GbiIoub) . 


Northern 
£xtr« High 
Service, 

(Gallong). 






SH^QOO 


988,000 






488*000 


M,000 






430,000 


280,000 






881,000 


232,000 






8U.00O 


ao0,Aoo 






888,000 


870,000 


July 


«•.•••>*•• 


nsi.ooo 


426,000 






284,000 


867,000 






StftpOOO 


8M»000 






sn,ooo 


nstooo 






258,000 


289,000 






261,000 


271,000 






334,000 


309,000 


Table No. 25. — 


(knaumptSon of Water in tke MeiropolUan 


Water Die- 



trice, aa conaUtnOed December 31^ 1901 y and <Ae Town of Swam^paeoUf 
1893-1901. 

[Oallons per Day.] 





law. 


UM. 


IMS. 


ISM. 


tstv. 


January, ..<•«.. 




fl7,'}.S2.000 


68,780,000 


82,677,000 


85,143,000 


February 


71,638,000 


6S,609,000 


80,119,000 


80,760,000 


88,696,000 


March, . 


67,410,000 


08.400,000 


60,286,000 


86,869.000 


82.486,000 


April,. • 


03,048.000 


67,488,000 


88^888,000 


7T,ai».Q0O 


70,8881,000 


Hay, 


90,743,000 


60,338,000 


64,??'1,00O 


73,026,000 


76,461,000 


June, . .••«•.. 


68,025,000 


67,081,000 


69,511,000 


77,218,000 


77,667,000 


July, 


68,930,000 


78,241,000 


60,266,000 


70,563,000 


85.104,000 


Avgoit, •■■*••* 


M^«I9,000 




n,81ft,080 


y8^188»O0O 


88.T»,080 


8eptemb«r, 


64,315,000 


66,706,000 


73,339,000 


73,824,000 


83,906,000 


October • . 


63,44.'?,0O0 


62,423,000 


66,707,000 


71,423,000 


79,202,000 


NoTember, 


60,900,000 


61,940.000 


64,606,000 


71.641,000 


72.471,000 


l>0tm\Mit, 


fMM»M8 






Tt,18a^088 


T8,M«,008 


Atnif* tor tit* y«wr, . 


6M8T,0Q0 


0«,0t8,000 


88.188/MW 


Y8,D0t.OBO 


80^74,000. 


Population, 


714,623 


734,612 


764,401 


778,047 


790,408 


Conaumption per Inhabitant, . 


02.2 


88.0 


01.7 


100.4 


100.7 
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Table No. 25 — Concluded. 



ilONTHB. 


IIM. 








January, ...... 


83,f>2 8,1)00 


er,,2i.x),ooo 


99.808,000 


111.006,000 


February 


87,211,000 


103,2i)4,o<i<t 


y8,6a4,ooo 


117,172,000 


March, ..•«••. 


85,172,000 


89,9"20,(XNJ 


97,474,000 


10f),187,OOO 


April, ....... 


7«,2«B,00O 


8«,1 86,000 


89,145,000 


92,368,000 


May, ....... 


76,304,000 


88,041,000 


S7 ,433.000 


&;'>,21'2,OO0 


June, ...••«. 
July, ....... 


8a,>i-24,i>00 


97,237,000 


9S,0.i9,000 


102,'>57,(X>O 


87,762,0110 


»«,393,0<»0 


107,lSrt,000 


106,256,000 


An^^nfit, ...... 


87,09 r).oO<) 


»1, 002,000 


102,l&ii,0U0 


102,116,000 




87,8fi2,U0O 


91.002,000 


103,038,000 


101,467.000 


October, ...... 


81,462,000 


»0,2fl4,OOO 


07,958,000 


102,856,000 


November, ...... 


77.898,000 


80,432,000 


93,302,000 


liXi,S67,000 


December, ...... 


86,073.000 


()6,66«,0U0 


07,630.000 


112,820,000 


Averanu ^or the ycnr, . . . 


83,803,000 


01,773,000 


07,869,000 


104,170,000 


Poptilatlon 


822,030 


844,685 


867,131 


800,700 


ConaompUon per iDbabltant, . 


101.8 


106.7 


112.6 


117.0 



Table No. 26. — Consumption of Water in the MetropolUan Water DistruA 

and Swampscott, 1890-1901. 



TXAB. 



CoDBOtllptloK 

(OaUoM 
par Day). 



OoBiiunptioo 
per Iahd>ttaBt 
(Oalhma 
per Day). 



1800, 
1801. 
1802, 
1803. 
1804, 
1895, 
1806, 
1807, 
1898, 
1800, 
1900, 
— I. 



47,824,0(X) 
62,047,000 
51,987,000 
65,8f.7,i;iA. 
65,07!j.000 
80,188.000 
78,032,000 
80,474,000 
83,^03,000 
01,778,000 
97,060,000 
104,186.000 



654,957 
674,846 
604,736 
714,623 
734,612 
754.401 
776,947 
799,493 
822,039 
844.685 
867,131 
890,m 



19.0 
78.6 

8S.S 
02.2 
»8.fl 
91.7 
100.4 
100.7 
101.3 
108.7 
112.6 
U7.0 



Inereaae Id decade from 1801 to 1901: — 

InpopalatioD, 82 percent. 

Id eonrattptlOD par InlMkMtAirt) Itperorat. 

In total ooiNRunptloii WI per eent. 



Iirot€ rioting to CSiemieai SmmiwUiona of Waier^ TcMes Nos. 27^3, 

The chemical exammatioiu contained in the tables were made by the 
State Board of Health. Colore have been determined by the Keealer 
standard, but the corresponding values by the platinum standard are also 
given, for the pnipose of comparison with colors determined in the labora* 
toiy of the Metropolitan Water and Sewerage Board, as given in subsequent 
tables. The odor recorded is taken in such a way that it is a much stronger 
odor than would be noticed in samples drawn directly from a tap or collected 
directly from a reservoir. In nearly all cases the samples are collected and 
examined monthly ; in the case of the Sudbury Reservoir, however, they 
are made weekly. 
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Table No. 33. — CAenu'ca^ Examinations of Water from a Fawet in 

Boston, from 1888 to 1901, 



[Pnm per 100,000.] 
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Table No. 34. — Microscopical Examinatio'ns of Water from Various 
PaH$ of the MetropoUtan Water Works, 1901 (Means of Weekly 
Determinations). 

Nashua Rwer at Head of Wachuscit Aqueduct. 

[Standard units per cubic centimeter.] 





OnaANiBMs. 


AKORPnous. 


Friooipal Org»al«m«. 




Sarfm. 




SwAm*. 


January, 


» 


M 


Dkitomauee. 


Februar}- 


19 


29 


Infusoria. 


March, ...... 


51 


60 


Diaioiuaceie. iufusorla. 


April 


32 


02 


lufnaorla. 


May, 


88 


41 


Dlatomacea?. 


June 


90 


44 


Dlfttomaceie. Infusoria. 






UotllerB. 


July, 


161 


68 


DiBtomuu«». Ohloropliycen. 






i 


Infoaoria. Bottfera. 


Anguat 


87 


M 


Ilotlfera. 


September 


65 


hi 


lnft)«orii>. Uotlfera. 








Creuothri.x. 


October, 


96 


66 


InfuMoriH. Ivotlfcra. 


November, 


30 


41 


DUtoniHcoiB. 


December, 


40 


86 


Diaiotuacete. 


Mean 


66 


48 





Digitized by G«OgIe 



I 



266 METEOPOLITAN WATER [Pub. Doc. 

Table No. Continued. I 

I 

Sudbury Bemwitt 1901, 



[flUndard mdto per odUa awttmitar.] 
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Framinglum Bmrwir No. 3^ 1901. 
[SUodard imlle per ODbf c eenttneter.] 
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Tablb No. S^—OorUinued. 



WkUehttU Beierwir, 1901, 

[Staadftrd volta per eoUe ««iitinMt«r.] 
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McpkUUon Iteservoir, 1901* 



[Skandaid udti per onUe eentfnieler.] 
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Table No. 34 — Continued. 
AMand Buervoir^ 1901* 



[SlndMd ttalM ptr Mbto Mstfiattar*] 
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Tabls No. 84 — ChnHnued, 

Lake (Jochiluate, ojyjiosUe Oate-house. 



[Staodard uutU per cubic contlmeter.J 
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[Standard units per cubic centimeter.] 
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Tablv No. 84 — ChnHnued. 

Outlet from ChesLnuL Iliii ReMrvoir and Taps iji Boston. 
[SuadArd oolu per coble oentlm«ter.j 
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Table No. 55.— JSocttml Examinations o f Water from Various Partt 
of ihe MetropdUtan Waiar Workt^ 1901 {Meana of Wuklff Datr- 
minaticna), 

[Chamber of bucteria per cubic eentiowtor.] 



K0NTE8. 
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M*J» . 
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82 
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Table No. 36. — Examinations of Water from Brooks entering Seser^ 
xmrsy 1901 {Means of Montidy D^erminoUiona), 

Brooks entering Lake OoMuate, 

(Ttmperuture Id degrees Fkhreobelt; turbidity by Silica ataodard; orgaoUau aod amorphona matter lo 
atondard unlu per cubifl oentiflMtsr* bacteria In nombar par eoMo oentimatar, aod ookMr by platl> 
num ataDdard.] 
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Table No. 37. — Turbidity of Water from Various Parts of the Metropol- 
itan Water Works^ 1901 (Means of Weekly Determinations). 



[Silica sUadard.] 
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Table No. Sl — Conduded. 

[SiUcft ■UDdard.] 
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4.3 . 


3.4 




DecembeFi .... 


2.3 j 


2.;i 






2..") 


3.0 


4.R i 


i 2.9^ 




M«ftO, 


2.0 










a.. 


3.7 ' 


2.8 



HONTUB. 



January, 

Febrit&ry, . 

Mvohf ■ 

ApiU, . • 

JUT3€, . 

July, . • 

October, • 

IToTeixkbMrt • 



u 



3 

OD 



8.8 

2.6 
S.1 
1.8 

2.4 
2.0 
8.0 



S.8 



CuKST.stT lln.K Kesekvoir. 



2.7 

2.7 
2.6 
3.0 
2.8 
3.0 
2.2 
8.0 



2.7 



I 



8.0 

2.5 
2.5$ 
8.8 
10.6 

6.S 
3.7 
8.0 



4.5 



2.11 
2.4 

'J •} 
■J 

2.8 

2.2 
2.5 
8.0 
2.0 
2.5 
2.6 
8.8 
2.5 



2.7 



2.0 
1.6 
1.8 
1.0 
2.8 
1.8 
1.8 
2.6 
2.5 
l.d 
4.0 

2.2 



cC o 

0S5 



2 S 
w 



2.0 
l.S 
2.3 
S.8 
2.4 
2.S 
9.2 
2.0 
2.0 
2.1 
8.8 



2.4 



2.0 
l.C 
'2.1 
1.8 
1.7 
1.9 
1.0 
2,0 
2,1 
1.9 
1.0 



2.0 



■5 ^ 

0.3 



2.0 
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Table No. 38. — Colors of Water from Various Farls of the Metropolitan 
Water Works, 1901 (Means of Weekly Determinations), 



[PUUnuin standard.] 





• 

IN A^' i( r A 

lUVK.il. 


1 

StTDBITRT RBSBBTOIR, 


Framinuham 

Uesf.kvoir Ni). 3. 


. WiflTKHALL 
IvBSEUVOia. 


MOETTHe. 






■a 












1 

1 
1 

1 




6 


* 


S. 


i 




-* 


&. 


1 






(J 






5 


















"? 


•-» 




4-. 




o i 






O L 

05 


a 




1^ 










s 

OD 


Jmnry, 


0.90 


0.43 


0.47 


0.47 


0.87 


0.40 


0.48 


0.40 1 


0.68 


February, . . « . . 


0.88 


0.87 


0.40 


0.40 


o.ay 


0.40 


0.41 


0.41 1 


0.64 


March, ..... 




0.35 


0.3i 


0.33 


0.fi2 


0.35 


0.35 


0.36 1 


O.rt:; 


Aprii 


0.45 1 


0.&4 


O.&i. 


0.34 


0.»5 


0.^4 


0.3^ 


0.36 1 


0.61 


M»7 


0.&5 


0.87 


0.88 


0.3^ 


0.64 


0.37 


0.88 


0.3S 


0.5» 


Jaiie» ...... 


0.50 


0.30 


0.40 


0.41 


O.ftO 


0.80 


0,37 


0.40 i 


0.64 


'Tnly 


0.48 


0.31 


0.34 


0.3.T 


0.46 


0.2S 


0.31 


0.3.5 1 


0.60 


AuKUtt, ..... 


0.67 


0.2o 


0.23 


0.2& 


0.u3 


0.24 


0.24 


0.38 


O.o7 


September, .... 


0.48 


0.24 


0.25 


0.20 


0.48 


0.25 


0.25 


0.28 


0.62 


October, ..... 


0.&4 


0.23 


0.22 


0.24 


0.56 


0.28 


0.28 


0.23 


0.52 


November, • . , , 


0.44 1 


0.24 


o.2r) 


0.27 


0.44 


0.24 


0.24 


0.24 


1 0.60 


I>econibLT, .... 


I.I . '■ 




0 . :-;5 


0.37 


O.M 


O.Sft 


0.35 


0.36 


0.52 


ileftn, 




0.32 


0.33 


0.34 

_ 


0.49 


; 0.33 

i 


0.33 


0.35 


0.5S 



[riatiDum Btandard.] 







iluPlilNTO.S 


liKSliUV«>Jll., 


j AaULA.su ILEtiEIlV'JiU. 


PKAXlirflHAM 

KseEBTOUi No. 2. 


MONTHS. 




1.' 


*■* 

s- 




1 


1 

o 




i 


1 

i 1 




■ 

5 
u. 

'■J 


e 










•a 

-6 


1 


. 1 








C3 
















1 






I 




"a 1 

t-H 


u 

7j 


a 


o 
ca 


.s 




• 


0.60 


0.61 


0.67 


1.03 


0.68 


0.S9 


0.64 


1.06 


0,77 


0.84 


0.86 


0.68 


February, . 


« 


o.co 


0.66 


0.t>9 


1.05 


O.r'iS 


0.62 


0.67 


0.89 


0.70 


0.76 


0.77 


0.64 


March, . 




0.63 


0 . f>fl 


0.61 


0.S7 


0.68 


0.60 


0.60 


0.76 


0.64 


0.64 


0.65 


0.64 


April, . 




0.64 


0.55 


0.55 


1.08 


0.68 


0.68 


0.68 


0.80 


0.80 


0.67 


0.87 


0.70 


. . . 




0.70 


0.68 


0.68 


1.64 


0.74 


0.78 


0.60 


1.46 


0.98 


0.08 


0.92 


1.00 


Jnae» . 




0.H5 


0.7a 


0.71 


2.01 


0.87 


0.83 


0.68 


1.68 


: 1.06 


1.06 


1.04 


1.20 


July, 




0.?7 


0.611 


0.62 


2.26 


0.78 


0.15 


O.&i 


1.70 


0.90 


0.97 


0.99 




Aii^et« . . . 


« 


0.71 


0.65 


0.63 


2. SO 


0.74 


0.76 


0.64 


1.86 


' 0.94 


0.93 


1.04 


1.21 


September, . 


■ 


0.78 


0.68 


0.71 


2.28 


0.77 


0.76 


0.66 


S.8S 


I 1.10 


1.00 


1.07 


1.24 


October, . . 




0.70 


0.67 


0.75 


1.03 


0.74 


0.72 


0.67 


1.S4 


^ 0.H9 


0.90 


0.97 


1.12 


November, . < 




0.6U 


0.64 


0.65 


1.34 


0.71 


0.71 


0.71 


1.20 


0.92 


O.&l 


o.di 


0.80 


Deeember, . . 




0.71 


0.70 


0.70 


1.27 


0.73 


0.70 


0.71 


1.14 


0.80 


0.82 


0.82 


0.81 


Meto, 




0.68 






1.57 


0.70 


0.69 


0.66 


1.80 


0.87 


0.88 


o.s» 


0.04 
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Table No. 99 — Oondvded, 



[Pluiluam atandard.J 





Kmvbtoir 
Ho. 1. 


Lake Cochititati. 


1 

Spot Pcnro. 


Fblls 




1 
t- 

9 


S 

a 


— 

S 


S 

o 


a 

a w 
§^ 
a 


J 

a 

w 


« 

;^ 
15; 


s 


• 

il 


January, .... 


o.so 


o.ao 


o.;n 




0.t)2 


0.17 


0.10 


0.19 


0.24 


February, .... 


0.73 


O.'iS 


o.r>3 




0.C4 , 


, 0.21 


0.21 


0.21 


0.30 


M»»h 




0.28 


0.31 


o.se 


0.73 


I 0.21 


0.23 


0.22 


o.st 


April 


0.«4 


0.34 


U.34 


0.34 


0.81 


O.'JO 


0.20 


0.21 


0.28 


May 




0.38 




0.30 


1.04 


0.17 


0.18 


0.21 


0.22 


June, 




0.46 


0.30 


0.i9 


LOT 


O.ltJ 


O.IH 


0.18 


Q.2i 


Jaly, 


0.81 


1 o.a& 


0.28 


1. 00 


t.io 


0.00 


0.13 


0.16 


o.»- 


AugUMt, .... 


O.so 


0.3t5 


O.-JO 


1 .9*1 


l.oS 


0.10 


O.IO 


0.13 


0.10 


Septfiiibcr, 


0.92 




<I.:;M 




1.39 


' o.n 


0.12 


0.15 


0.11 


October, .... 


0.78 


0.29 


O.-iS 


•.1.03 


1.04 


j o.oy 


0.10 


0.12 


0.09 


Kovember, « 


0.90 


0.88 


0.34 


0.72 


0.00 


0.11 


0.11 


0.18 


O.Mf - . 


December, . . , 


0.83 


o.as 


0.81 


0 . r.6 


0.89 


0.11 


o.u 


0.14 


0.tl. 


tfeiui, .... 


0.81 


0.33 


0.8) 


0 .'.H) 


0.97 


O.M 


0.18 


0.17 


9M . 



* The colors given la this oolamD repreaent the combioed colora of tbe water of the four prtocipdi 
iMden. TJm ooior «f eodi i» detemnlned nontiay, nd doe weight te ghw, in eonbliilat the tcenltei, 
to tlM alzee of the ftmou. 



[PlAynum atendard.] 











Chkbtmot Hili. Rbsxkvoir. 


~ c 
























S ■ 


'Ail 


















1 




— o ^ 
- ii 


-jv 

or ja 




MONTHS. 


i 
i 


V 
-3 

•o 


o 




o = 

^§ 

•s * 

«H 


II 
il 

H 


* 




• 




• •Oft 








0.48 


0.32 


0.45 


0.44 


^^^^^^ 


February, 












- 


0.4') 


0.32 


0.41 


0.41 




Marob, 


• 












0.44 


0.32 


0.44 


0.4« 




April, . 


• 




e O * ■ 


0.S8 


0.33 


0.84 


0.83 


0.28 


0.81 


o.to 




May. . 


• 




• • * • 


0.33 


0.33 


0.32 


0.39 


0.28 


0.32 


0.84 


0.33 


June, . 


• 






0.39 


0.39 


0.3C 


0.42 


0.42 


0.39 


0.40 


0.43 


July, . 


* 




• • • * 


0.S9 


0.40 


0.36 


0.43 


O.Sa 


0.40 


0.39 


,0.38 


Aagnet, 


• 




• * • * 


0.29 


0.28 


0.82 


0.29 


0.84 


0.28 


I 0.29 




Bepiember, 


« 




• * • « 


0.26 


0.26 


1.01 


0.24 


0.82 


0.26 


0.27 


0.89 


October, 








0.24 


0.25 


0.35 


0 . 22 


0.2C 


0.24 


0.24 


0.2& 


Kwv ember. 








0.22 


"f 


0,22 


0.24 




0.22 


0.23 


0.23 


Deoember, 


• 












0.82 




0.28 


0.80 


0.2T 


Mmo, 


• 




* * » • 


0.81 


0.31 


0.46 


0.86 


0.82 


0.88 


O.M 
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Table No. 39. — Temperatures of Water from Various Paris of the Met- 
ropolitan Water WorTcs^ 1901 {Means of Weekly Determinations), 

[TJm temp«ntiirM are taken at the aamo plaoee and timea aa the Mmplea for mioroaeopieal examloa. 
tton; ill* depth i^fw fbt«aeh Maatvolr b tlic depth from hlfluwatir auurk wImm Um tmppwatnrM 
■re takM.] 

[Degrees Fahrenheit.] 









{ESKHVOJlt 


FHAMINOHAM 1 


KSKli- 


IIOPKt 


NTOS kEeEa- 






(Depth ai 


I'J.AC 


E or 


VOIU . 


So. :i !l> 


KPTH 




(UnPTH AT 






OBi«EllVATION 


AT I'l.ACi'. or () 




1*1. AC K 


OK Ohs 


KKVA. 








54.6 b 


'ket; . 




VATIO 


s 20. r> F 


EKT). 


TION 


54.3 Kebt). 


MONTU8. 










c 

n - 




















.a 




o.— 










■5 






V 

o 


u 


c. 


£ 


C £ 






E 


« 


ST 






« 


e 




o 


o s: 


a 




2 


« 










.4-1 




o 














O 




9 

aa 


a 




CS 




a 




S 


3 




ca 


Janaary. 


32.6 


84.6 


87.2 


38.7 


82.6 


38.8 


86.6 


86.6 


88.8 


87.) 


88.r 


Febrniiry, . 


31.6 


' S3. 2 


36.6 


38.1 


82.2 


88.5 


84.6 


36.7 


30.8 


88.1 


88.8 


March, . . . 




35.4 


87.2 


S&.2 


34.6 


36.8 


86.6 


87.8 


41.6 


42.8 


42.9 


April, . 


48.8 


44,2 


44.2 


43.8 


42.0 


42.4 


48.1 


41.9 


40.8 


41.1 


41.0 


M&y, . 


&o>e 


81.1 


68.0 


51.1 


64.7 


60.0 


64.T 


58.8 


88.8 


48.8 


40.9 


Juno, . 


07.6 


68.1 


62. n 


Pl.l 


OB.l 


08.7 


66.8 


04.6 


04.S 


68.9 


80.8 


July, . 


77.6 


78.7 


71.2 




70.9 


77.7 


74.8 


71.0 


76.7 


80.8 


08.5 


Aogast, 


n,9 


74.9 


74.0 


73.2 


78.2 


76.6 


74.6 


73.1 


76.8 


63.4 


49.T 


September, . 


60.8 


70.1 


60.6 


09.1 


67.6 


60.7 


70.4 


70.6 


70.2 


62.7 


49.0 


October, 
November, . 


67.0 


5S.tt 


68.5 


57.8 


56.8 


57.8 


58.2 


5S.6 


67.4 


53.4 


51 .r 


88.0 


42.6 


42.8 


42.3 


38.6 


42.1 


42.6 


42.9 


48.8 


44.3 


44.8 


DeeemlMr, . 


88.1 




34.6 


S4.9 


82.9 


88.0 


84.6 


84.8 


80.6 


30.9 


87.8 


ICcttD^ « 


51.4 


1 63.0 


81.8 


61.4 


60.8 


62.2 


62.1 


51.T 


" 6S.8 


46.7 


45.4 



[DegTM* lUiMidult.] 





AflHLAND RehEXIVOIB 


1 FRAIflNGHAX RRSTIR ' 


Lakb Coohitoatb 






(Depth at I'laCE 


VOIR No. 2 ( Dkitii 


(Dki'th at I'l.ACR OF 


Whitehall 




or OiisKKVArioN 40.7 


AT Place ok Okwek 


OBSKItVATION 


62.0 


Reservotr. 






Fket). 




VATION 20.5 FeKT). 




Feet). 






MONTHS. 
















5 




« 




i 


o. 

9 




9 

1 u 


o. 


a 


b 
o 


« 


B 










a 


s 


s 






1 


1 




& 


a 




s 




1 


1 


3 




9 

00 


January, 


36.1 


38.1 


40.0 


33.9 


85.6 


86.8 


37.6 


3S.0 


88.7 


36.6 


Febraary, . 


84.7 


38.7 


40.4 


33.0 


84.6 


36.0 


36.0 


37.6 


39.0 


33.6 


March, . 


80.5 


40.4 


40.7 


36.7 


86.4 


37.2 


37.0 


38.2 


89.5 


37.8 


April, . 


41.7 


41.8 


41.3 


42.8 


42.5 


42.0 


42.0 


41.4 


41.0 


43.9 


May, . 


63.7 


50.7 


47.9 


56.6 


56.2 


54.3 


54.0 


46.5 


43.7 


55.4 


June, . 


67.7 


56.5 


48.7 


71.2 


68.3 


65.5 


67.7 


46.5 


43.8 


66.8 


July, . 


80.1 


68.4 


48.3 


TS.S 


7u.4 


71.7 


78.3 


48.4 


46.2 


7S.2 


AogUBt. 


75.0 


59.3 


49.8 


76.3 


74.5 


73.2 


: 75.4 


49.0 


47.0 


74.8 


September, . 


60.0 


60.6 


48.5 


69.3 


69.7 


69.5 


70.7 


47.1 


44.3 


09.1 


October, 


56.3 


54.3 


47.2 


57.5 


67.9 


5H.2 


58.0 


48.0 


44.4 


57.3 


November, . 


42.1 


43.4 


44.6 


40.5 


41.0 


41.4 


42.8 


42.6 


43.3 


37.0 




88.0 


87.6 


87.6 


33.7 


34.4 


34.8 


35.9 


36.9 


36.6 


34.0 


HMD, . 


58.8 


48.8 


44.6 


58.4 


58.1 


" 51.7 


52.8 


48.4 


41.S 





I 
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Table No. 39 — Concluded. 



(D«sre«s FahrenbelLj 



■ 


Spot I'^nu 
( nErrii AT I'l.ACK 

OK ni»HK»lV ATiON 


Cbzbtsvt Hill Bbsxrtoix 

1 (OXPTB AT I*LaCB OF OUBBTATIQai 
1 28.0 FSBT). 


1 ° 
1 • 

\ 0 


a 
o 
>^ 

0 

.a 
■ 










1 

1 






i - 


2 

'S 

3 • 


• 

«^ 


a 
^3 






8 

9 




g 

o 








1 7- 

I'- 


*— • 

J= O 

'^1 


1* 

3 


tiS o 

«■■*' 


cJ 8 
1- 


_ 


CD 


i 




z 


5 


1 n 




*^ 


m 




p* 


January, . . * 


3S.0 




37.3 








37.1 


37.6 


36.1 


87.1 


39.2 


Vttbruarji . 


87.0 


38.3 


8g.6 








36.7 


88.4 


35. S 


36.5 


3S«1 


liarcb, 


87.8 


30.0 


89.5 








38.8 


89.1 


87.8 


88.9 


88.4 


April, 


41.3 


41. .i 


41.5 


40.0 


41.0 


42. r. 


4'.'.0 


42.7 


43.0 


44.4 


44.1 


May, . ' . 


6a.3 


52.1 


50.1 


1 &3.0 






53.2 


48.2 


68.3 


53.4 


54.1 


Jam 


64.4 


63.4 


61.5 


64.3 


ei.8 


48.6 


81.T 


68.1 


84.0 


63.0 


63.6 


July, .... 


Te.s 


71.2 


61.0 


' 72.9 


67.7 


48.8 


70.8 


72.0 


73.7 


T8.4 




AngTist, 


74.8 


75.0 


i5'J.O 


75.7 




:>4.9 


74. 


74.4 


74.4 


73.6 


74.0 


boptecntier, . 


71.1 


71.4 


64.3 


, 70. i) 


71. e 


54.S 


71.4 


71.4 


71.3 


71.3 


71.8 


Oetoberi . . 


£9.0 


fiO.4 


50.3 


' 59.9 


57.9 


65.2 


57.9 


87.9 


80.0 


60.8 


60.7 


November, 


44.6 


46.1 


45.3 


1 46.8 


45.6 


45.6 


46.1 


48.8 


46.4 


47.8 


«A 


Deeanber, . 


83.8 


84.1 


84.2 




m 




36.6 




88.8 


88.6 


8S.t 




62.4 


62.8 


49.6 


60.6 


58.8 


40.8 


58.0 


68.9 


68.8 


68.9 


88.9 



Table No. 40. — TempenUures of the Air at Three Stations on the MetrO' 

polUan Water Works ^ 1901, 



[Degrees Fahrenheit.] 





Ch«8tnut Hill 
Ubsbbtoib. 1 


■ 1 

1 I.' 1 


1 


Cl.IHT02i. .^H 


HOSTHB. 


S 

9 


•ran 




um. 


a 

a 




a 

3 


s 

3 


4 ~^^^B* 




a 

IS 


a 




a 


a 


a 


a 


a 








1 


t 


M 


a 


s 




a 














i 






3 




jBDury, .... 


48.0 


—0.0 


S6.S 


48.0 


—7.0 


25.8 


47.0 


—7.0 


2«P 


Febrtwty, . . . 


45.5 


6.0 


2-2.4 


44.0 


6.0 


22.3 


38.5 


5.5 


20.0 


March, .... 


88.0 


6.0 


85.9 


53.0 
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Table No. 44. — Number of Service Pipes^ Meters and Fire Hydrants 
in the Severed Cities atui Towns supplied by the Metropolitan WcUer 
Works. 



CITY OR TOWN. 
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1,004 
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Appbkdiz No. 4. 



Bepobt ufom Official Tma of Four New Fdmpino EaraoiBS at ths 
Ohbsthdt Hill Low-sbbticb akd Spot Pomd Pumping Stations, 
MADE BT Dexter Brackett, Enginebr of Distribution Dbpabtmieiit, 
AND W. J. Sando, M.£., BEFBBSEiimia thb Hollt Manufaotubiho 

COHPAMT. 

The oflScial test of the thfee engines at the low-service station at Chest- 
nut Hill was made on April 80 and May 1, and of the engine at Spot 
Pond on Jane 4 and 5. 

The engines were designed and bnilt by the Holly Hannfaotaring Com- 
pany of Lockport, N. Y. They are all of the vertioal triple expansion 
self-contained type, with pnmp plungers directly under the steam cylinders 
and rigidly connected with the steam pistons. The pumps are of a new 
design, each engine having three single acting outside packed plungers, and 
six suction and six delivery valve chambers. 

The engines at the Chestnut Hill station are all made from the same 
patterns, and the Spot Pond engine is of the same general design, with 
larger steam cylinders and smaller pump plungers. The Chestnut Hill 
engines have each a capacity of 35,000,000 U. S. gallons in 24 honrg 
against a head of 60 feet, and the Spot Tend engine has a capacity of 
20,000,000 U. S. crallons against n head of 12;") feet. All the engines have 
a stroke of 60 inches, thosp at Chestnut Hill being designed to make 30 
revolotiona nnd the engines at Spot Pond 25 revolutions per minute. 

On the CDgines at the Chestnut Ilill stntion the dleam inlet and exhaust 
valves for the high and intermediate-pressure cylinders, and the inlet valves 
of the low-pressure cylinders, are of the Corliss type ; the exhaust valves 
for the low-pressure cylinders are of the poppet tyi»e. At Spot Pond the 
exhaust valves for the intermediate-pressure cylindci and the inlet valves 
for the low-pressure cylinder are also of the poppet type. All valves receive 
their tnotiou fioui a luy bhuft -which is driven from the crank shaft by means 
of bevelled gears. The cut-off on the high-pressure cylinder of each engine 
is controlled by an automatic centrifugal governor, and is also adjustable 
by hand. On the Chestnut Hill engines the cut-offs on both the interme- 
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dUte and low-pr«88ore oylinden m adjwtftble bj hand. On the Spot 
Pond engine the cotKiif on the Intermediate-pieaBare ojlinder can be to 
adjasted. 

The oyltnden are jacketed on harrela and heada. All Talvea aie placed 
in the cylinder heada. There are receiveia fitted with copper reheating 
coila between the high and intennediate-pfeBioie cjlindera and between the 
intermediate and low-preaanre ^lindera. The volnnieB are napectiyely 
6} timea and 2f timea the Tdomea of the preceding i^linden. 

The ayetem of ateam diatribation throogh the Jackets and receiver coils 
ia as follows : The high-preerore Jacket ia aopplied with ateam from the 
main steam pipe at the aame preesare as the steam at the throttle valve. 
The first receiver coil is supplied from the high-preaanre Jacket outlet, and 
the intermediate-pressure jacket is supplied at a reduced pressure from the 
first receiver coil outlet. The second receiver coil ia anpplied from the 
outlet of the intermediate-presanre jacket, and the low-pressnre jacket from 
the outlet of the second receiver coil at a reduced pressare. The low- 
pressure jacket drain is trapped and discharged into the working side of 
the second receiver, and is tlien trapped to waste. The condensed water 
from the first and second receiver coils is discharfi:ed tliroiigh | inch pijies 
into tlie intermediate and low-prpsaure jackets. Each Burface condenser 
at the Chestnut ITill station louLains 725 9(juare feet of cooling surface, 
and that at the vSpot Fond station Tm,") square feet. The circulnting water 
is taken from and returned to the suction main. Directly on top of each 
condenser there is an exhaust beater which contains l.'>o square feet of 
heating surface. The boiler feed pumps are attached to and driven by the 
main engines. An au coaii>res8or for charefing the discharge air chambers 
ia attached to and driven hy each of the engines. 

The engine bed-plates arc supported upon the valve chamber castings, 
and also upon cast-iron columns. Each engine has two suction and two 
discharge pipes, and six valve chambers, three of which are located on 
either aide of the centre Une of the plunger chambers to whidi they are 
connected. The valve chambera are also connected longitudinally by the 
section main at th^ bottom and the discharge main near tin top. The 
valves are of robber, 4^^ inches in diameter, and the area of the water waj 
thioDgh each set of suction and discharge valvea is SOO per cent, of the 
area of the pnmp plangera. 

Steam at both stations is fomished by vertical fire-tube boilers designed 
by Dean & Main, M.£. At the Gbeetnnt Hill station each boiler ia 98 
inchea in diameter, 26 feet high, and contains 884 2-inch tobee 15 feet in 
length. At Spot Pond each boiler ia 92 inches in diameter, 25 feet high, 
and contains 256 2^inch tobea 15 feet in length. At both stations the 
feed water, before entering the boilers, passes throogh a Green fnel econo- 
mizer containing 144 tabes 4r^ inches in diameter and 9 feet long, around 
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which the escaping gases from the boilers pass on the way to the chimney. 
The boilers at the Cliestnut Hill station were bnilt by the Atlantic Works 
of East Boston, aud those at Spot Fond by the Lake Erie iioiier Works of 
Buffalo, N. Y. 

Method of Conducting Trials. 

The contracts provided that the engines should fulfil the following re- 
quirements : — 



" ' » 111. 1 


Ohectirat HiU 


Spot Pond 




EDglnea. 


BngiB*. 


Miiximum iilungcr Kpeed {feet pur minute) « . 


300 


250 


OapHcity ftt [nnxlmum speed (l . S. gallons per 24 hours) , . 


Sd.OOO.OOO 


20,000,000 


Duty lu foot pounds per 1,000 pouDda oomm«rolaUy dry ■tewUt • • 


146,000.000 


160,000,000 


Heftd to be pumped agalnHl (feet), 


45 


125 


6t«ain preMure at throttle valve (pounds per e^tiaie tocb), • . • 


160 


160 



The contracts ako provided tbat the trials should be of 24 honrs' dom- 
tloD ; that the oapaeily ot the engines should be determined by weir 
measnrement, or some other metiiod satisfaotory to tiie eondnotora of the 
trials ; that steam oontaining less than 1-| per oent. of entrained water, as 
determined by oalorimeter measarementt shocdd be oonsidered as dry 
steam ; and that in computing the duty the work performed by Uie engines 
should be based upon the displacement of the pump plangers. 

The contract reqnirement for duty at both stations "ww based npon the 
quantity of steam used by the engines, and for this reason great care was 
taken to accurately determine the quantity used. At the Chestnut Hill 
station all of the boilers were used to supply steam to the 'engines, so that 
there was no question regarding leakage between the boilers. At the Spot 
Pond station a blank flange was placed in the connection between the 
boilers used during the trial and the remaining boiler, which was used to 
supply steam for the electric light engine and other purposes. At both 
stations all pipes from which there was a possibility of If^akage were 
either closed by blank flanges or disconnected, so that any leakage could 
be discovered and measured. At the Chestnut Hill station a leakage test 
of the boilers and steam piping could not be made, on account of the 
necessity of continuously operating the machinery ; but at the Spot Pond 
station a blank flange was placed in the main steam pipe near the engine, 
and a pressure of 150 pounds was nuuiiLained on the boilers, economizer 
and piping for 24 hours. At the end of tuuL Limt a auificient quantity of 
water was weighed and pumped into the boilers Jo bring the water level 
to the same elevation as it was at the beginning of the test, and it was 
found that the leakage was at the rate of 86 poonds per hour. At the 
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Chestnut Hill station the quantity of steam used by any one of the engines, 
as determined by the water fed to the boilers, could not be measured, be- 
cause all the engines are supplied with steam from one main line of steam 
pipe, and ii was absolutely uecessary thai at kust two of the engines should 
be continually operated in order to maintaiu the supply of water to tiie 
Metropolitan DiBtriot. For this reason all of the engines at this station 
were tested together. 

The qaantity of steam ased by each eoglae was determined in the fol- 
lowing manner ; The oondensed steam from the low-preaaare cylinder was 
disehaiged by the air pump into a wrought-iron tank, from which it waa 
drawn into a weighing tank. Another wronght-iron tank, resting on a 
platform scale, received the condensed steam from the low*pressnre jacket. 
A wroQght-iron tank reoeiysd the condensed steam from the separators on 
all of the engines. The water from all of these tanks, after being carefnlly 
weighed, was discharged into a suction tank, from which it was forced 
into the boilers by the feed pumps attached to the engines. The supply to 
the boilers was regulated by means of a by-pass, tbiongh which the dis" 
charge from the feed pomps could be returned to the suction tank. 

During the trial at the Chestnut Hill station the electric light and econo- 
mizer engines were not operated, the light for the building being supplied 
from the plant at the high-service station. At the Spot Pond station steam 
for operating the lighting engine was supplied from a separate boiler, which 
was disconnected from the boilers supplying steam to the engine tested. 

At both stations the steam pressure at the engine was determined by a 
mercurial gage connected at the engine throttle valve. The vacuum in the 
condeii'^c-r was also determined by a mercurial gage, and readings of both 
steam and vacuum gages were taken every 20 minutes of tlic trial at the 
Chestnut Hill station, and every 15 minutes nt the Spot Pond station. The 
elevation of the water in each of the pump y,pll9 was determined from 
readings of float gagee* taken every 15 miuuti - hirin- the test. The pres- 
sure of water in the force mains waa deLtruaued Iruiii llie average of read- 
ings taken every o minutes on tiie mercurial gages connected with the force 
mains of each engine. The revolutions of the engines were observed every 
20 minutes at Chestnut Hill and every 15 miuuLes at Spot Pond. 

The condensed steam discharged by each of the air pumps was weighed 
every 20 minutes at Chestnut Hill and every 15 minutes at Spot Pond. 
The condensed steam from the low-pressure jacket drains was weighed 
every 60 minutes at Chestnut Hill and every SO nunutes at Spot Pond. 
The discharge ^m the separator drains was weighed each hour at both 
stations. Obsenrations were made and recorded each hour during the trial 
at each station of the steam pressure in the receivers between the steam 
cylinders ; the temperature of steam at the throttle valve at the inlet of 
each ateam cylinder and at the low-pressure exhaust of all the engines ; 
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the temperatures of water in the drains from the low-pressure jackets; 
temperatures of water discharged from the air pumps, of water entering 
and leaving the condensers, of water in the several weighing tanks and of 
air in the engine and boiler rooms. In tde boiler room records were made 
of the weight of coal fed to each boiler tlunnj; ever^' liour. The level oif 
the water in each boiler, the steam pressures in the boilers, the amount of 
draft, the temperstare of the feed water and of the fine gases entering and 
leaving the economizer, and the ooanter of the Wftter meter on the boiler 
feed pipe were observed and recorded each hoor. A sample of the flue 
gases was taken and analysed each honr daring both trials. 

At both stations the condition of the fires at the beginning and end of 
the tests was as nearly the same as coold be determined by the earef nl 
inspection of three persons, and the recorded weight very closely represents 
the actual quantity bnmed daring the 24 boors. 

AU scales for weighing water and coal were tested and sealed immediately 
before each trial. All indicator springs were tested and calibrated immedi- 
ately after esch trial, and all pomp valves were examined and tested for 
leakage and found to be practically tight. 

Indicator diagrams from all the steam cylinders were taken every hoar. 
The indicators on all the steam i^linders of each engine were electrically 
connected in such manner that six diagrams were taken simultaneously 
from each engine, each of which represented the average pressure in the 
cylinder for 1 minute. The pencil friction of the indicator was prevented 
by a current breaker which gave the pencil an intermittent instead of a 
constant contact with the paper, and formed the diagram by a series of 
dots. At the Chestnut Hill station the pencil made 30 revolutions on each 
diagram and at the Spot Pond station 25 revolutions, so that each diagram 
represents the average pressure in the cylinder for 1 minute. 

While the indicator diagrams were being taken, ')-second observations 
were made of the pressure in the force mains, and from these observations 
the actual horse-power of work done by each engine while the diagrams 
were being made was determined. 

The average friction of each engine for the 24 hours of the trial was 
determined from the average of the differences between indicated horse- 
power and the actual horse-power of work done during times while the 
diagrams were being taken. 

Calorimeter measurements of the quaiitjr of the steam were made during 
both trials. 

The coal used at the Chestnut Hill station was the Loyal Hanna Sonman 
Shaft coal, and at the Spot Pond station Georges Creek Cumberland coal, — 
in both eases the coal in regular use at the stations. The nnmber of thermal 
units per pound of coal was not aotaally determined, and the quantities used 
in the report are those determined for the same kind of coal on previous tests. 
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In connection with the test of the engine at the Spot Pond station a care- 
ful weir measurement was made of the water pumped. The water pumped 
by the engine was forced through a 36-inch pipe to a distributing reserroir, 
where it was delivered into a masoory chamber 20.5 feet long, 6 feet wide 
and 18.25 feet deep. The water enteied the aide of the chamber at the bot> 
torn near one end, paeaed throogh a aoreen, and then, after flowing 13 feet 
tiurongh the ohamber, paased over a weir 5.991 feet long, having a braaa 
edge 0.25 of an inoh wide, finiahed perfectly level. A temporary floor was 
placed in the chamber between the screen and the weir, making the channel 
approaching the weir 6 feet in depth. A reotangnlar brasa plate, 8 inches 
long by 6 inches high, with a hole 1^ inches in diameter in the centre, waa 
set flush with the aide of the channel, with centre of the hole 6 feet back 
from the weir and .790 of a foot below the creat. The hole in the center 
of the plate*waa connected by a l-inijh pipe with a can in which the water 
level was observed eveiy 2 minutes during the entire 24 honia. The qnan- 
tity delivered was determined by three different fonnnlie, and the average 
result used. The leakage from the foioe main was tested before the 
trial. 

At the Chestnut Hill station no meaanrement of the slip of the pumpa 
waa made during the trial, but the monthly records of water pumped at the 
station compared with careful current meter measurements of the water 
delivered to the pampa show that the slip does not exceed 1^ per cent. 



JPrincipal Dimensions of Engines, 
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Cylinder Ckaranc^i, 










4 


Iligh pressure (per cent ), .... 




1.6 




1 


5 


Intermediato pressurfi, (per ceDt.)t • 




1.8 




.5 


« 






1.1 




.5 


7 


Diameter ut plungers (uotninnl) (incbea}| 


87 


37 


37 




8 


Stroke u( pii»tou» aiul (ilunt^erH (nominal) 


ao 


60 


60 


60 




(inchea). 










9 


DlaniHer of anctlon atjd dluchurge pl^iea 




30 


36 


80 




.inches;. 










10 


l>iuujtiur of tly wheel* (i) (feet), . 


17 


17 


17 


IT 


11 


Weight of each wheel (pouu(lM), 


.10,1)00 


30,000 


30,000 


34.000 


12 


RevolutiouH per tnltiul*} for capacity, 


2il.01 


29.01 


29.01 


24.4 


18 


Speed per miDute (feel) 


200.1 


200.1 


290.1 


'i44.0 
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Principal Dvmtiuiom of Boiler Plant. 
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Trial Data and BmuUb, 
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Dat« of trial, ....... 
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33 
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24 hn. 


24 his. 
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Average Pressures, 
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Bt«am at boilers (poanda), .... 




163.71 




161.03 


35 


Stoam at throttle (mercarial gage) (potuda), 




160.88 




150.39 


ao 


JbI receiver (pounda), 


26.01 


24.48 


24.79 


23.41 


37 


2d receiver i [jouodB) , 


—6.06 


—4.76 


— S.26 


—3.68 


38 


Vacuum (l O iDds per eqoare Inch), . 


13.49 


13.42 


13.67 


13.20 


39 


Karometer (poanda |>er aquare Inob), 


14.66 


14.66 


14.66 


14.68 


40 


II. P. Jacket (poundd), ..... 




160.88 




160.39 


41 


I. P. Jacket (pouude) 




40.00 




40.21 


42 


L. P. jacket TponndB), ..... 




8.10 




2.6 


43 
44 


Draft in flue ut l eou mizer outlet (Incbei of 
water). 

Draft ia llae at end of boiler, eoonomlzer 
laM (laelMMi ef wmt«r}. 




0.142 




0.109 
0.2120 
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Average Temperalnr$8i Degrees FakrmhtU, 







LowtraavioB SMian. 


Northern 
HUb aerrice 

KngltM 
Number 9. 






Mumbtr t. 


N«mb«r6i. 


ZTnmlwr 7. 


45 


filAAm At boiifir diifi to or^sAiiro. . ^ ^ 

%v V* Wm9 % %v W % V B^* ^^ETUftV^ % 4 




asr.» 




866.18 


46 


St^Am at throttle due to preatorv^ . » t 




860.14 


- 




47 


Bt«am eoteriiig H. P. cylioder, . . 


363.6 


362.4 


395.8 


1 3M.57 


48 


HtMm ADtorios I P. cvlindcr. . . . • 


268.5 


266.1 


298.2 


269.31 


49 


Steam entering L. P. cylinder, . . 


m.i 


196.6 


193.6 


201.72 


50 


Water from L. P. jacket, . . • • 


177.2 


187.1 


136.5 


199.5 


51 


Wator diacbnrKed frora air pump, ■ ■ • 


»7.0 


100.6 


91.5 


106.4 


53 


Water entering economizer, .... 




85.0 




92.82 


53 


Water leaving econonolzer (fed to boiler), 




121.2 




167.90 


64 

66 


Wak>r condenser circniatiag iolet (wat«r 

pampt'd) 

Fltie gasefl leaving boiler, . , . * • 


m 


48.2 
412.0 




68.86 
437.0 


M 


Flue gaiM leaviDg •eonomlzer, . . 




227.8 




290.6 



Head Pimped J^/aintt, 



67 


Avera^ elevfiili.n of water in force main 
above BoetOM i:;ty I'liw (feot). 


ns.oea 


178.060 


177.06 


286.345 


68 


Average elevaiiuti of vnti r In wet well above 
Boston city ba«o (fe< i 


132.97 


133.0&3 


ias.06 


161.67 


59 


Average net bead pamped agalnat (/eel), 


45.0M 


44.972 


44.00 


125.275 



Revolutions. 



to 


Totel reToIatlom during 24 honrB, . 


43,2M 


48,287 


48,290 


M,199 


61 


Average revoloUoDa per mioute, . . . 


M.0689 


M.0604 


30.0625 1 


24.858 



UseftU Work performed by Engine. 



68 Total water pumped (HO aUowuiee iftr eHp) { 36,2M,S0O | S6,M8,M0 | 8«,280,0M 

(U. H. galionB^ . i ' 



9D.aM.aoo 



Water fed to Boiler. 



68 



Total water fed to boiler* (pouoda), • . 



264,568 



125,211 
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Steam, out of Boilers not used by Engine. 







Low-raBTicn BmnnM. 


Northern 
Hlgh-Mrvioa 

Number B. 








NvoibarS. 


Maaibar 7. 


M 


Water frociiMpuit<Nr(poaiida), . 




m 




SIT 


06 
M 
•7 


Steam blown tbroagh mIoiIidMW (vdgbed 

l&MDk) (poandiK 
LMkAge from whol« plant, aielodfv «f 

tnClDM (POOIld*). 

Dftdlilit Iram 0U*pMMnre pip« (poanda), . 




8tt.4 

4,116.7 
l,tM.4 




M7 

m 


<§ 

m 


TMal atoam from iMrflm not navd by eoglnea 
(powda). 

Bt«a««kMrtMMato«iiclMa(peaiida)« . 




e,fi82.6 




1,083 
128,678 



SUam received from Engine. 



TO 




76,280 


76,863 


78,968 


106,846 


n 

IS 


Fmn laak w anflna aaoghl and mlf^Md 

(powMhj). 

VraidaL.P. jadkal(po«ikto), .... 


10,806.6 


69 

11.491 


10,920 


16,220.5 


IS 


aaaond laaalvar (ponnda), 








rtu3 . a 


74 


Obaircad to laaka on engliie, .... 








40a 


76 




86,086.6 


87,002 


83,HV7 


123,678 


76 

77 


Average eatrainment in steam enterlog eo- 
«lne at 8p. r*i. '.'<■' ot l [>. t-.). 
' Total dry ateaoi uneu by t'Dk'iuei, . . . 




267,886.6 




866 
122,713 


78 


Percentage ot total ete&m used In jackets, . 


12.66 


18.07 


18.08 


13.136 


British Thermal Units. 


n 


Total iMat ttaad by engine, B. T.V., . 


96,288,600 


07,802,610 


94,104,780 


186,066,640 


ao 


Baat aoBtalaad la ona povad al ml aa«l» 
B.T.U. 


14,^ 


14,023 


14,023 


14,110 










81 

82 


Average percentage of frietion of engine 

(average of 'iA aeta of aaida). 
Average delivered bOfaa'POWar (aaeful work) , 


11.16 
287.27 


11.68 
SM.86 


U.67 
S80.S7 


S.47 
4M.86 


83 


Avarage Indicated borao.powar,H. P. cylinder, 


U4.U 


1U.68 


111.11 


161.00 


84 


Average Indicated lMMm>po«ar, I. P. cylinder, 


104.0B 


104.10 


10».W 


108.0S 


86 


ATengolndlaatodbona-powar»If. P.ayllndar, 


1M.U 


107.10 


106.06 


174.00 


M 


Total 1iMlloa(adlM>ia».powar, .... 




«».88 


090.67 


404.47 


•7 
18 


Average moiat ataaaa par L H*P. par hour 

(pounda). 

Average drj ataam par L H. P. par Iwiir 

(pounda). 

Avaraga B. T. U. pair I. E. P* par nlnnta, « 


U.06 


ll.U 

u.u 


-10.81 


11.00 
11.01 


m 


S06.T9 


soe.Bft 


S08.80 


SQ0.4S 
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Coal and Mate of Combustion and Evaporation. 







lAm-nacmm Bmmna. 


Noifhan 
Hi|b.aervleo 

Eogina 
SrnnworO. 






Vnmbar 6. 


Nnmbar 0. 


Number 7. 


90 


Total nKitat«(Mlbaiatd ill SIlMNinCpoaBds}, 




flails 


on 


11 m 


•1 


Parontf of muMmn to aori. 








S.T 


92 


Total dt7 aoal tamad doitog taat (pouda), 








ii,0n 


tt 


Total aahaa daring taat (pouda), . 








T8S 


M 


Total aoBitaatlbIa during taat (ponnda), 


- 




m 


U,U0 


M 

96 

«r 

96 
90 

100 

101 
102 


Holat aoal bnrned par squara foot <rf grata 

•arfeee par hour (pounda). 
Moltt 00*1 baroed par •qoara foot of wnlar 

baatlag rarfaoe par bonr (ponada). 
Bvaporadoo par pound of aaolat aoal, aatnal 

aondltlaoa,Uiclndlngaeononri«wr (ponnda). 
Bfopontlen par pooad of dir aoal, aataal 

aondttkma. inoladlagaaoBOinbar (pomda). 
BvapoistlOD per poQMol dry ooal, from and 

at 212* F., iDcladlng aaonomlzer (povoda). 
Bvaporatlon per pound ef dry coal, from asd 

at 213* F., aselading aoonomizer (ponnda) . 
Bvaporatlon par aqoara foot of water beating 

anrface per bonr (ponnda). 
Moiat ooal per I. H. P. per nonr (ponnda), . 


- 
- 


0.96 
O.lTo 

0. 998 

u.on 

1. T44 
1.148 


- 

m 


T.I06 
0.UT4 
]O.0lt 
10.490 
ll.fll0 

ii.ees 

l.OM 

1.115 


108 


Dry coal per I. TT. P. per boar (ponnda), 




1.118 


- 


1.074 


104 






j» 




-t 




• Lofal Haana Bonmaa BlMfk. 




NMcgaaOraak 


Cambariaad 






Duties. 








105 
106 


Duty per 1,000 pounds steam, contract baaia 

(foot-pounds) . 
Duty per 1,000,000 B. T. U. (foot-pounds), . 


168,574,000 
141,787,000 


154,815,000 
130,039,000 


158,760,000 
143,771,000 


172,406,000 

166,692,000 


107 


Duty per 100 pounds moist coa! (foot-poundR) , 






.» 


171,376,000 


108 


T)uty per 100 pounds dry coal (foot-pounds), 


-t 


-t 


-t 


1 

177,961,000 


109 


Daty per 1,000 ponnda dry ateam, . 




-X 


'X 


178,620,000 


• Ai 


mngaSangliiaa, 18Mtt»009. t ■Amraga S ao| 


|laaa,lM{ini»90l». 
HiCagg* 


eragaSangiB 


M,Ur,M9,000. 

> 


110 


Efficiency of meohanlsm (per cent.)) . 


88. »4 


88.42 


87.43 


96.63 


111 

112 
US 


Efficiency of boilers and economizer, actual 

(per cent). 
Efficiency of boilers alone, actual if econo- 

mizer had not been used (per cent.). 
Tbermal effloianoy of eagloe (per cant.}, 


20.60 


82.0 
80.4 
29.22 


20.80 


84.64 
79.97 
1 20.86 
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0 



Weir MeamremenU, 







' Laiw>nBTfoB Sjhiuih. 


Xortberu 
HiBh>MrvlM 
EngliM 






Namber 6. 


Number 0. 


Number 7. 


m 








• 




lU 












m 


OMoiililMldiMliaii»«far«fllr (giOoMi), • 










m 


IiMkiiBfaoiiifatw mintaitnf tail ^idOmi), 








i,m 


us 


Water drawn fnMn twm main dvlnf twt 
(gaUooa). 

Plin|BrdasptaMmfnl«Cpinnpa(i»|]Mi}» . 








4,010 

aOiW^ioo 


3» 


BHpdMTMnt.}, 


* 


• 




IM 
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Appendix No. 5. 



SUMKAItT OF STATUmCB FOB TBB YSAB 1901. 

The Metropolitan Water Works supply the Metropolitan Water District, 
which inclndes the following cities and towns : — 



CmBB AJSD TOWIIB. 


Popalatlon, 
CenaiiB of 

1900. 


Eitimated 

Popalation, 
May 1, 1001. 






































88,664 


a4,T00 








88.687 




















18,SM 










ISilM 












u,«» 


















•»nM 

9JKIS 


«^ 
MM 






• 


a^an 


«,»» 








1.162 


1.200 


TMalpopidBUoD of Uttrop 


illtMi Water Dtotrfsly .... 


881^ 




BWMB1M0Ott,t . 






4M» 


4,1W 



* No water BTipplipd to these places durlnp the year from Metropolitan Water Works 
t SwampMoti is not in the Metropoiitaa Water Dlatrlct, bat baa l»««o supplied with water from tlM 
McferofwlltaB Water Worki. 

Sources of Suj^jf, 



80UBCB. 


Araaof 
Watondbed 
(Bqnaia Milai). 


Raniarka. 




1S.87 


Work* kalllbjr elty ttt Boatoa ia 184S. 




nM 


Worka inrilt by «tty of Boaten to ISVS^Ti. 




i».n 


WiNte bagiin Itt 188Si no* flnfahad. 
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Modt ^ Supply. 
Pumping to TCferroin. 

Baildcrs of pumping maohloeiy. Holly Maniiliukarlng Cknopftoy, Qafaitard iron 

Works and E. P. Allis Company. 
Description of coal used : Bituminous ; Georges Creek Cumberland and Luyal 
Hunna Sonman Shaft ; anthracite coal screenings. Price per gro.ss ton in bins: 
f 4.29 to 14.78 ; screenings, |2.24 to |2.80. Average price per gross ton, (4.29. 
Per eent. ashes, 9*9. 

Chestnut Hill Loio-service Station: — 

Builder.s of pumping machinery, IIollj- Manufacturing Company. 

Description of coal used: Hituniirious ; I^oyal Haiina Sonman Shaft. Price per 

gross ton in bins, f 4.29 to |4.7d. Average price per gross ton, (4.44. Per 

cent, sshes, 8.9. 

Spot Pond Station: — 

Builders of pumping machinery, Geo. F. Blake Manofactoiing Company and 

Holly Manufacturing Company. 
Description of coal u^ed: Bituminous; Geofges Creek Cumberland; anthracite 

coal acreeiiings. Price per gross ton in bins, f 4it7 to f 4.48 ; soreenings, |2.24. 

ATersge price per gross ton, |4.41. Per cent ashes, 9.7. 





B^pbiaa 

lMd'2. 


Eagines 
Nor. 1 aad 
■Z ,l.aw- 
a«rvioe)« 


Uogloe 
HO.S. 


Sngine No. 
S (Low- 
MTviea). 


Eagine 
So. 4, 


OobI eoDramed for year (ponodB), . 
Ooik of pamping, flgured od pumping 

■UUon expenfc*. 
Tttal pampage for j-ear (million gmllooB), 

AvWMSa dynamic hvad 

CMlOM pumped per puund of ooal, . 
Dvty, OB baaia of piungar dlaplaeemant, . 
OoM ptt ndlUoD gallon* ralaod to roMrvoir, 
Goal par mUtioasaUoMnlMdoM foot, • 


499,756 
$2,152.66 

S0S.47 
124.8S 
608.18 

65,760,000 
$10,632 

,m 


310,069 
$1,946.69 

S04.51 
4S.13 
1,077.18 
45,000,000 
$9,618 
.198 


053,488 
$4,486.79 

1,016.67 
125.25 
1,102.38 
118,600,000 
$4,864 
,9» 


482,009 
$2,427.15 

e«5.M 

67.77 
1,478.94 
86,000,000 
$3,760 
.«M 


6,846,081 
$27,198.97 

8,684.11 
126.81 
1,362.67 
144,46(MWO 
$S.10$ 





OBMVinj* Hiu. 

LOV^OBTIOIB 
0XATIOK. 




Baglaaa SToa. 6, 
6 and 7. 


Engloe 

No. 8. 


Bnglne 
No. 0. 


Coal coDBomed for year (pouodi*), ..... 
GoBt of pumping, figured on pumping etaUon ttpMMMS, . 
Total pampage for year (millloD gallona), . • . . 

Avamffe dynamic head 

Qallona pumped per pound of coal, ..... 
Doty on baala o( plunger displacement, .... 
Oott permiiUoD gaUona raiaed to roMiTOlr, . 
Goal par willtoBBkUoBanlaodoM foot, . . . . 


8,628.670 
$39,687.07 
26,364.40 
4S.37 
8,090.09 
116,420,000 
$1,602 
.«S1 


344,076 
$1,017.93 
351.89 
114.64 
i 1,020.04 
99,:i20,OJO 
$6,460 
.01$ 


2,076,021 
$11,463.13 
2,4U.r,3 
llii.v.t 
l.lfiii.Oti 
117,700,000 
$4,748 
.01$ 
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Eftinuited total popuIatioD of tli« sizteea dtiflt and to?nM sap- 
plied wholly or iMurtialty during the year 1901, . 844,800 

Total consumption, gallons, 87,044,840,000 

Furnished from Metropolitan Water Worka aomwa, gallons, . 89,830,240,000 

Furnished from local sources, gallons, . . • . • 214,600,000 

Average daily consumption, gallons, 101,492,000 

GalluDs per day each inhabituut, . ...... 120.1 

Dittribuii/m* 



Owned and 
operat«d 
bj ll«tropoUUn 



Total In DiHtrlat 
8upplle<l 

by Metro})Lil;::i[i 
Water Work*. 



Slad el flp« ucd, 

• 

ilMi Imi lanfUi abvadoMd, 

Btop 

0t»p tMMwnrUi 
0iVflM pipw addad, . 

BWflM pIpW BOW In ON, 

MMmcddad, . . 

K«l«»IMWlB«t, . 

fiNbfdffuilB added, . 
fir* tuydimntiiMw to 




tBlB^inab. 

iB.lT 
l,M«.f 



vmoctaft Ixtm. t GiM44zoo, oeoMoUltoMl wionglit iron and kalaoiiM. 
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COlfMONWEALTH OF MASSACHUSETTS. 

8U7F0LK» M. 8ir»BKB JUDICIAL COVKl UT EaUIIT. 

Jambs A. Bamixt amd Oihebs, Mbtropolitam Sewbraob CoMMnstoHERS, 
FBTmoHBES. in re the Nossb MsKBOFOLErAN Stsxbm of Sbwebaoe. 

BspoBi AKD Award or Commission erb. 

The North Metropolitan System of Sewerage originally included a por^ 
tion of the city of Boston, the cities of Cambridge, Somerville, Maiden, 
Chelsea, Woburn, Melrose, Medford and Everett, and the towns of Stone- 
ham, Winchester, Arlington, Belmont and Winthrop. 

Under the provisions of chapter 414, Acts of the jpar 1896, and of 
chapter 172, Acts of the year 1900, the town of Wakefield was included in 
this system. Under the provisions of chapter 520, Acts of the year 1897, 
*' the territory comprising the villages of Centre and East Lexington in the 
town of Lexington " was added to the district. 

In May, 1891, Ebenezer R. Hoar, William C. P3ndicott and John E. 
Sanford were appointed, under decree of this court, commissioners to 
determine the proportions which the several cities aad towns included in 
the North Metropolituu and Ciiarlius River systems should, for the first term 
of five years, namely, from 1891 to 1895, inclusive, annually pay money 
into the treasury of the Commonwealth to meet the interest and sinking 
fund requirements for each year, and to meet the cost of maintenance and 
operation for each year. 

In October, 1895, Edmund H. Bennett, John S. Sanford and Everett C. 
Bumpns were appointed, under a decree of this court, to make a similar 
apportionment for those systems for the seooad term of five years, namely, 
from 1896 to 1900, indnsive. 

Under tiie proTisions of chapter 424, Acts of the year 1899, the Charles 
Elver System was made a part of the South Metropolitan System of 
Sewerage. 

Under decree of this court, dated May 16, 1901, the undersigned were 
appointed commissioners to make the apportionment for the North Metro- 
politan Sewerage System for a third term of five years, namely, from 1901 
to 190$, inclusive. 

Acting under the authority thus granted and in the performance of the 
duty thus imposed, several hearings have been given, after due notice to 
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all parties in Interett tn (he matter eabmitted to* our decision. Tliese bear- 
ings were held at the rooms of the Bailioad Commission, 20 Beacon Street, 
Boston, npon the twentieth day of Jane, the first, ninth and thirtieth days 
of Jnly and the fifth day of August in this year. 

From the statement of the Treasurer and Beoeiver*General of the Gom- 
monwealth, it appears that, to meet the necessary payments into the 
tressnry of the Commonwealth on account of the North Metropolitan Sys- 
tem of Sewerage for the oorrent year, there is required for sinldng fund 
$46,S85.79 ; for interest, $169,325 ; andforcostof maintenance and opera- 
tion, in aooordanoe with legislative appropriation, |76,(»00. W^i, under- 
stand that this appropriation for cost of maintenance and operation was 
less than it otherwise would liave been for the reason that there were 
available unexpended balances of former appropriations amounting to 
about $20,000. 

In the language of the statute, the apportiooment of these expenses is to 
be made in such manner as the commissioners "shall deem jast and equi- 
table." We have been urged by the representatives of several municipali- 
ties to adopt a different; method of distribution thf\n that followed by the 
coHimissiouers who have previously made the apportionment ; but the weight 
of oi inion expressed at the hearings was very clearly in favor of continuing 
the methods hitherto adopb «l, and in our ju lament, particularly in view of 
precedent, the weight of argunu nt d( inands such course. Accordingly, 
we have made an apportionment of the payments necessary to meet the 
interest and sinking fund requirements upon the basis of property valuation, 
as cstul)li»hed by chapter 198, Acts of the year 1901 ; and the apportion- 
ment of the payments required to meet the annual cost of maintenance and 
operation upon the basis of population, as determined by the United States 
census of 1900, using the proportionate part of such valuation and popula- 
tion in the case of any city or town a part of which only is included in the 
district. 

We are satisfied that the fdan adopted accomplishes snbstantial jnstice 
in the distribntion of the burden in accordance with benefits received. 

It was contended on the part of several municipalities that local con- 
ditions, particularly the character of the watersheds in these cities and 
towns, were such as to prevent them from receiving the full benefit of the 
system, and that they were entitied to have consideration given to this fact. 
Tlie evidence presented, however, failed to convince us that in any instanoe 
it was physically impracticable to make use of the system, and, on the 
whole, tended to show that these cities and towns received each benefit as 
to warrant an assessment upon them under the rule above stated. 

XwtereU and /Sinking Fund, 

The commissioners appointed by this court in 1895 considered the amount 
of contribution which the town of Wakefield ought to make toward the coat 



Digitized by Google 



No. 57.] 



AND SEWEKAGJE BOAJiD. 

4> 



299 



of construction previous to the addition to the district of that portion of 
the town which was annexed to it by chapter 414, Acts of the year 1896. 
The Board of Metropolitan Sewerage Commissioners determined the amount 
of cuiitiil)Utiou which the town of Lexington oii[^ht to make toward the cost 
of constfucLion previous to the adilitioo to tlio district of a porliou ol llie 
town by chapter 520, Acts of the year 1897. Wc have given consideration 
in this proceeding to the fact that the town of Wakefield in respect to that 
portion of the town made a part of this district by chapter 172 of the AoUi 
of the 7«ar 1900 has not fully oontribnted to tha preriooB ooat of oon- 
atraotion. 

We thetefon determine as Just and eqaltable that the seveial oltiea and 
towns in the North Metropolitan System of Sewerage shall annudly pay 
money into the treasnry of the Commonwealth for a term of Ave yeais* 
Tie., 1901 to 1905, bothindnsive, to meet interest and shiktngfnnd reqnhre- 
ments for eaoh of said years, as estimated 1^ the State Treasnrer, of that 
portion of the Metfopolitan Sewerage Loan anthoriied and issaed for the 
oonstraotion of said aystem, and any deiloienciy in the amonnt previooslj 
paid in, as fonnd by the ssid Treasorer, in the propoftkms set down in the 
following tablet — 

Table showing Proportions in Percentages in which the Several Cities and Towns 
in the North Metropolitan System shall pay Money irUa t/te Treasury oj the 
CfonmojmeaWkt to mtet InUmt and Sinking Ikmd BegtUrtmenta under Me 
FrwMont <^Uke 8kUiiUe$ rMing Merelo. 



ciTT on Towir. 


Pfopoitton. 


€|TT OB TOWV. 


Proporttao. 


ArliDgtoOi 

Belmont, ..,«.. 

Bo»«lon,* 

Cambridge, ..... 

Chcli<ea« 

Everett, 

LexinKtODit . • . « . 
Maldeb, ...... 

Mcdfora^ * ■ • . 


S.M 

1.60 
19.80 
2ft. 76 
6.20 
4.81 
.90 
8.10 
».«» 


BotaerTllIe, . . ... 


8.41 
18.87 
1.8ft 
2.8ft 
2.41 
1.81 
2 . so 


1W.00 



* SMtBoMoDMidCkulMtowndlatriata. f VUlafM of Oflotn and Bart Lvdngtoo. 



JfainleiMnue and OpwKtion, 
The towns of Lexington and Wakefield have not as yet connected any 
local seweia with the Metropolitan System. It was oontended by oounsel 
that, until snoh conneotioo has been made, these towns are escempt from 
assessment for any part of the cost of maintenance and operation under the 
provisions of section 10, chapter 520, Acts of the year 1897, relating to 
Lexington, and section 7, chapter 172, Acts of the year 1900, rdating to 
Wakefield. We are of the opinion, however, that the ezemptLons named 
in thoee statntes are binding only upon the Board of Metiop<ditan Sewerage 
Commissioners in making their annual apportionment, and do not limit our 
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anthoiity or oonM us in our daty ia dwdliig witii thoM tovM. It wm 
foitber oontended thai if ^ as a matter of law, these esemptioas did not 
apply in this prooeedisg, throogh them the Legisiatim had dedared a rule 
of equity whldi ought to gorem ns in making the apportionment* We 
cannot folly accept this proposition, as it seems to us that the territorial 
character of the district and benefits received and to be received Justify the 
assessment npon each town of some portion of the expense of maintenance 
and operation, as well as of the construction of the sj^stem. The system 
is complete and ready for connection with local sewers in these towns. In 
Wakefield the work of effecting snoh oonnection is well under way, and will 
undoubtedly be finished within a comparatively short time. There appears 
to be no reason why the town of Lexington cannot readily within the next 
five years connect local sewers with the system. We have given what we 
believe to be due consideration to these facts and to al! the conditions 
aflfecling these towns in making the following: table of proportions. 

We therefore determine as just and equitable tluit the several cities and 
towns in the North Metropolitan System of S( werage sliali annually pay 
money into the treasury of the Commonwealth for the term of five years, 
viz., 1901 to 1905, both inclusive, to meet the cost of maintenance and 
operation of said system for each of said years as estimated by the Metro- 
politan Water and Sewerage Board (the successor <>f the Board of Mi iropul- 
itan Sewerage Conmiissioiiers) and certified to said Treasurer, aiul any 
deficiency in the amouut previoubly paid iu found by. aaid Ireutjurer iu 
the proportions set down in the following table : 

TaltU thowing ProfKwiAmt In Areenl^ef la isftlcft lAe SenMfal OUkt and XbwnB 
4n the North MeinpolUtm Syttem ^kaU pay Momtjf lafo /As Tnatury Me 

CominonwtaUh, to meet the Cost of Maintmanee and OperaHon, mnd«r Ms iV^ 

visions of the Statutei reltUing hereto. 



QHY on TOWB. 


FropoiitMW. 


OITT OB TOW)f. 


Proporllofla. 


BelmoDt, .,•»,. 


2.00 
.9* 1 
20.a6 
St.M 
8.U 
5.S2 
.32 
8.05 
4.36 


MeIrosO| • * • . > . 
WioohMtHTi 


S.IO 
14.74 

Lis 
1.78 
1.73 
1.45 
3.41 


Medford 




100.00 



But BoatoD aud Cbarlestowo dUiricts. f VllUfeft of Centre and Baat Lezloxtoo. 



(Signed) JAMBS F. JACKSON, 
LABEIN T. TBULL, 
ARTHUR P. RUGG, 

Commitaiimers, 

Acwn 6, 1801. 
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LEGISLATION OF THE YEAR 1901 AFFECTING THE 
METBOPOLITAN WATER AND SEWERAGE BOARD. 



▲ OTS. 

[CuArTKK 30.] 

Am Act making an appropriation foh operating the south 
metropolitan systeh of sewage msposal. 

Be a MioflM, «l0., a$/^iUnot g 

SionoN 1. A sum not exceeding leventy thooand ire south metropoi. 
irandred and sixty doUais is hereby appropriated, to he paid iSmgtSSiSni, 
oat of the treasoiy of the Commonirealth from the oidinaiy 
reveime, for the coet of malntenaace and operation of the eontb 
metropolitan eystem of sewage disposal, comprising a part of 
the dliy of Boston* the cities of Qolnoy* Newton and Waltham, 
and the towns of Brooklinet Watertown, Dedham, Hyde Park 
and Milton. 

SnoxiOR 2. This act shall take effect upon its passage. 
[JfiproMd FdMruary 6, 1901* 



(CKAFtSa 40.] 

An Act making an aitrofihation for operating the nobth 
metropolrran system of sewerage. 

Section 1. A sam not exceeding seTenty-six thousand five 
hundred dollars is heroby appropriated, to be paid oat of the mSnj/tluaiSi^ 
treasoiy of the Commoowealth from the ordinary re^enaey fof 
the maintenance and operation of the system of sewage dis- 
posal for the cildes of Boston, Cambridge, SomerviUe, Mai- 
den, Chelsea, Wobnm, Medford, Melrose and Everett, and the 
towns of Stoneham, Winehester, Arlington and Belmont, known 
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as the Korth MetropoUten System, during tbe jmt ending on 
the thirty-itist day of Deeemte, nineteen hnndrad end one. 
Ssonov 2. This act shall teke effect upon ite passage, 

[j^ppfomd FtHmtairif 12, 1901, 



[Cbaptsk 104.] 

An Act to provide for EXAMiXArrox by the state boakd of 

HEALTH OF THE OUTLETS OF SEWEBS, AND AS TO THE EFFEC5T 
OF SEWAGE DISPOSAL. 

B€ U tnaetedt tie*, aafolkwt: 
aSiS^ Sbciioh 1 . The stete bosid of healfh shall annually examine 
ggygy ^ all main ontleto of sewers and drainsge of the cities and towns 
of the Commonwealth, and the effect of sewage disposal, and 
annually report thereon to the general court, with snch recom- 
mendations for the protection of the inteieste of persons and 
property as said board shall deem expedient, and for the pre- 
vention of offensive odors and objectionable conditions. 

SflOnON 2. This act shall take eflMt npon ite passage. 
[4|)proved ManBh 5, 1901* 



An Act to consolidate the jietkopolitan water bcmud and 
the board of metropolitan ssweeage commissionebs. 

Be it enacted^ etc.^ as follows: 
Xi^poiitu Section 1 . A board is hereby oreaterl wliich shall be known 

Wal«r and Bvw- 

«N»BiiMd as the Metropolitan Water and Sewerage Board, and shall o(m<- 
sist of three members, who shall be appointed by the governor 

with the advice and consent of the conncil. 
Teraofoffleeof SECTION 2. Thc term of offlcc of the meoibers of said board 
membera, etc. three yesTS, beginning from the date of their appoint- 

ment, but of the members first appointed one shall be appointed 
for the term of five years, one for the term of four years and 
one for the term of three years from said date of appointment. 
The govemcw shall designate one of the members of said board 
as chairman, and shall also designate the term for which each 
member is appointed. 

Section 8. The chairman of said board shall receive a salary 
of five thousand dollars a year, and each of the other members 
shall receive a salary of f orty^five hundred dollars a year. 
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Sscnow 4. The governor shall have power to remove any Removait, 
member of said Ixwfd, witii the advice and oonaent of the oonn- 
dly and to fill all vacancies therein, by appointing for the le- 
mainder of any nnezpired term in the same manner in which 
appointments are anthorized for a fnll term. 

SicnoM 5. The metropolitan water board and the boaid of 
metropolitan sewerage commissioners are hereby abolished. f,S^^JSI2?i2{ 
All the powers, rights, dnties and liabilities of said metropolitan ^^JJJS^q^ 
water board and of said board of metropolitan sewerage com- •MiM»«ta. 
misstoners, and of each of them, are hereby transferred to the 
Metropolitan Water and Sewerage Board created by this act. 
No existing contracts, liabilities or salts shall be affected hereby, Bxuting 
bat the board hereby created shall in all respects and for all iioi«ir««M. 
purposes whatsoever be the lawful successor of said metropoli- 
tan water board and of said board of metropolitan sewerage 
commissioners. 

SsoraOK 6. This act shall take effect upon its passage. 
IJpprowd March 20^ 1901, 



[CSAFRB 904.] 

An Act to provide additiuxal sewerage facilities fok the 

CITY OF KEWTON AND THK TOWN OF BBOOKLINB. 

Be U enacted^ etc., as foUowB : 

Section 1. The metropolitan water and sewerage board shall Metropomw 

^ Mwer to IM 

extend the metropolitaD sewer from a branch in St. Joseph's 
cemetery in West Roxbury to and a<»oes the houndary line 
between Newton and Brookline, in the manner best adapted to 
serve the sewernge needs of those municipalities. 

Segtioh 2. The city of Newton and the town of Brookline, NcwiMatid 



and any persons and corporations, may, subject to the control mtf 7^' 



and under the direction of the said board, make connections with 
with any sewers constnicted by the board under the anthority 

of this act. 

Section 3. In making said eztecsioii and in receiving sew- Th«ia«irap»i. 
age from said districts, and in any action relating thereto, and amrmtaixMrd 
for the purpose of constructing and maintaining said additional taioMtbori^' 
main lines of sewer, the said board, acting on behalf of the 
Commonwealth, shall have and exercise all the authority con- 
ferred by chapter four hundred and thirty-nine of the acts 
of the year eighteen hundred and eighty-nine, by chapter four 
hundred and six of the acts of the year eighteen hundred and 
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nlnfity-fiTe, and by acts in amendment thereof and in addltkm 
fbeietoregaiding the original sjitem or anytbing relating thereto^ 
and by oliapter one hundred and sixty-eigbt of the acta of the 
year nineteen hundred and one ; and all the provisions of aaid 
chapters aie hereby made applieable to thia additional oonatnio- 
tion, except aa herein otherwiae provided, 
gjljgjj^g^^ Sbction 4. To meet the expenaea iooorred under the pro- 
Tiaiona of this act the treasurer and receiver general ahall, with 
the approval of the governor and couDciU issue scrip or eertifi- 
catea of debt, iu the name and beliaif of tbc Commonwealth 
and under its aeal, to an amount not exceeding forty thousand 
dollars, for a term not exceeding forty years. Such scrip or 
certificates of debt sliall be issued as registered bonds or witb 
interest coupons attached, and ahall bear interest at a rate not 
exceeding four pn- cent per annum, payable semi-annually on 
the first days of March and September in each year. The said 
interest and scrip or certificates shall be payable and when due 
shall be paid in gold coiu or its equivalent. Said scnp or cer- 
tificates of debt shall be designated on their face, Metropolitan 
Sewerage Loan, shall be oounteraigned by the governor, and 
sliali be deemed a pledge of the faith and credit of the Com- 
monwealth, redeemable at the time specified therein, in gold 
coin or its equivalent, and shall be sold or disposed of at pnUio 
auction (nt in such other mode and at such times and prices and 
in such amounts and at such rate of interest, not exceeding four 
per cent per annum, aa the treasurer and receiver general with 
the approval of the governor and council siiall deem for the best 
interests of the Commonwealth. Any scrip or certificates of 
debt issued under the provisions of this act shall be considered 
as an addition to and shall become a part of the loan authorized 
by clmplcr four hundred and six of the acts of the year eighteen 
hundred uud ninety-five and acts in amendment thereof and in 
addition thereto. 

FajoMntef Section 5. The interest and sinking fund requirements of 
the moneys expended in constructing that part of the sewerage 
system provided for in this act, and the cost of maintenance 
and operation thereof, shall be deemed and paid as a part of the 
interest, sinking fund requirements and costs specified iu said 
chapter four hundred and six and acts in amendment thereof 
and in nddition thereto ; and the sinking fund established under 
the provisions of said chapter shall be a sinking fund for the 
extiufijuishment of the debt authorized by thLs act, said funds 
to be increased in the following manner: — The treasurer and 
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raodyer genenl sbsU from year to year, beginning with the 
year nineteen bandied and one, apportion to aaid sinking f nnd 
an amonnt aaffldent with ita aoonmnlationa to eztingnisb tbe 
debt at maturity; and in making the aaBessmentfor theincreaae 
of said sinking fnnd upon the several dties and towns liable 
thereto snob proportions of the whole amonnt shall be assessed 
in each year as will harmonize with the proportions to be as- 
sessed on aooonnt of the sinking fnnd for loans now oatstanding 
for the NepoBset river valley metfopolitan sSawer system. Any 
premium realked from the sale of said serip or eertifioates of 
debt shall be applied to the payment of the interest on aaid loan 
as it aoomes. 

SicTioK 6. This set shall take effect when the town of SS*"^* 
Brookline appropriates money to oonstmot a sewer or sewers in 
said town to eonneot with the extension of the metropolitan 
sewer provided for by this aet. [Jjajprowd Jfofcft 26^ 1901 • 



[Chaptbk 313.] 

An Act to aiithorize the tempokaky taking op water fob 
sm£bg£ncy purposes by cities amd towns. 

Snonoii 1. Cities by their dty oonndls, and towns having ^lito^^y 
ft system of water supply by their water commissioners or looMMof emer. 
sdeotmen, may in cases of emeigenoy and for a period not ex- Jl^^^^^^ 
oeeding six montlis in any one year, ttke water from any brook, 
stream, river, lake, pond or reservoir, not already apprc^riated 
to naes of a monidiMl water supply, in such quantities as may 
be neoessary to relieve the emeigency ; but water commissioners 
or selectmen of towns shall not make any such taking unless 
previously authorised so to do at some meeting of the inhabi- 
tants of the town regularly caUed therefor. They may also 
take such rights to use any land and for such time as may be 
necessary to use such water. Such vote of a city council or of 
a town meeting shall be conclusive as to the existence of the 
emergency. No such taking shall be made until the state board water to be 

approved by 

of health shall have first approved the water as a proper source lUtobMiniof 
of water supply. 

Section 2. The city coundts of cities and the water com- DeeoripUonof 

taklog lo be 

missioners or selectmen of towns sliall cause to be recorded in moomm, •^, 
the registry of deeds for tbe county or district in which such 
water and land are situated, within thirty days after the taking, 
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nji'i roiii-iUtan 
v. ii',<'i and aeif- 
erage board. 



a deseriptioii suflleiently aoenrate for identiftoatioii, witfi a state- 
ment of the purpose and the time for which the same are taken, 
which statement shall he nignod by the mayor of the city or by 
the chairman of the water commissioners or selectmen of the 
town making the taking, and upon such recording the right to nse 
for the time stated hi sncfa taking shall vest in sach city or town. 

SjBCnOK 8. The city oonncils of cities and the water com- 
missioners or selectmen of towns shall within sixty days after 
the termination of the exercise of auy right taken nnder the 
provisions of this act estimate and determine^ as near as may 
be, the actoal damages snstained by any person by the taking 
of any water and of the right to ose any land noder this act; 
but any one aggrieved by such determination may have soch 
damages assessed by :i jaiy of the superior court, in the same 
manner as is provided by law with respect to damages snstdned 
by the laying oat of ways. If npon trial damages are increased 
beyond the amount determined as aforesaid, the aggrieved per> 
son shall recover costs, otherwise such person shall pay costs, 
and costs shall be taxed as in dvO cases ; but no suit or peti- 
tion for such damages shall be brought after the expiration of 
two years fkom the date of the recording of the description and 
statement as aforesaid. 

SaonOM 4. The powers conferred npon and the duties to be 
performed by the city councils and mayors of cities nnder this 
act shall witbin those cities and towns using the metropolitan 
water supply be exercised by the metropolitan water and sewer^ 
age board. ^Approved Jpr& 23^ 190X. 



£Chaptb& 429.j 

All Act MAxma ah appbopuatioh vob uAsmnnsQ ahd opab** 

ATna IHB QUIMCT PUHPINO SXATIOX AND rOBGB MAINS IN THB 
SOUTH XBmOFOLIIAN SBWIKAOX STSKBM. 

Be U enaeMt etCt atfottomt: 
eu'^ofoSiiScy Section 1. A sum not exceeding flfty-flve hundred doUars 
g^^pj^e"t» is hereby appropriated, to be paid out of the treasury of the 
Commonwealth from the ordinary revenue, for the mainte- 
nance and operation during the year ending on the tUrty-first 
day of December, nineteen hundred and one, of the Quincy 
pumping station and force mains taikea by the metropoUtan 
water and sewerage board. 

Section 2. This act shall take effect npon its paassge. 
[Jpproved May 23 ^ Z901. 
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[Chaptek 442.] 

An Act relative to bonds required to be given rKDEK 

CERTAIN CONTRACTS MADE BY THE METRO FO LIXAH WATER AND 
)S£W£RAGB BOARD. 

Be U enacted, eto^ at fMowt: 

Ghtpter three baiidTed and tbirtj-nine of the Aoti of the year ^J^^^J^ 
eighteen hundred and nmety-seven ie hereby amended by in- 
serting at the end thereof the following: <-> Nothing herein con- certain ri|htg, 
tained eball be ooDBtrued to deprive any oity or town of any and'towUnoi 
rigbte or remedies nnder laws existing at the time of the paeeage 
of this aet. IJfprnved May 29, 1901, 



An Act to provide for an additional metbopouian water . 

LOAN. 

Be it enacted^ e^c, as follows : 

Section 1. The treasurer and receiver general of the Com- M«tn»poUiM 
monwealth shall from time to time, on the request of the metro- 
politan water and sewerasje board, issue negotiable bonds in 
the name and behalf of llie Commonwealth and under iis seal, 
designated on the face thereof, Metropolitan TVater Loan, to 
an amount not exceeding thirteen mil lion dollars, in addition 
to the twenty-seven million dollars authorized to be issued 
under the provisions of section seventeen of chapter four hun- 
dred and eighty-eight of the acts of the year eighteen hiuidred 
and ninety-five; and the provisions of said chapter and of acts 
in amijiidmeut thereof and in addition thereto shall apply to 
this idditional loan, to the same extent as if the amount au- 
tLonzed by said act had been forty million dollars instead of 
twenty-seven million dollars. 

Section 2. This act shall take effect upon its passage. 
[^Approved June 5, 1901. 



[jDHUPTsa 489.] 

Ax Act to chasgb thb ahoiiht to bb abuuskd axnuaily 
vpov oims akd towk8 umdxr thb act to fbotidb lob ▲ 
kbibopoutav watbb supply, 

Be U enaeMt tiCf at foUkwe: 

. Sbction 1. Section nineteen of cbaptw foar hundred and is» .jss.fis, 
eighty-eight of the aete of the year eighteen hundred and ninety- 
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Mtlmate amooot 
required for 
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Payment of 
MMMOMDtS* 



five, being " An iet to provide for a MetrapolitaQ Water Sup- 
ply", ia lieraby amended by atriking out all after the word 
'*treaaiirer'*, in the thirty-eeoond line, to and indndiog the 
word apportioned", in the forty-fourth line, ao aa to read aa 
follofra: — 80etitml9, Said traasoier shall in each year eati- 
mate the amoimt, In eddilion to the premioms from sales of said 
bonda and the prooeeds from the operations of said board, ex- 
olnalve of the prooeeds from salea of property, required daring 
the year to pay the iniereat, sinking fond reqnirementa, expenses 
of maintenance and operation of said water woi^, and sliall 
apportion to the eily of Boston the proportion of sndi amount 
that the yalnation of said dl^ for the preceding year bears to 
the total of all snoh Tslnationa of all oitiea and towna in aaid 
water district : provided, however^ there shall be indaded only 
one sixth of the total valuation of any audi dty and town which 
liaa not readied the safe capacity of its present sonices of sup- 
ply in a dry year, aa determhied by aaid water board and oerti^ 
fled to aaid tieaauier, and haa not made application to said 
board for water, and the remainder to the other cities and towna 
in aaid diatriot, one third in proportion to their respective valoap 
tiona and the remaining two thirds in proportion to their respee- 
tive populations, induding however only one sixth of the total 
valoation and one sixth of the total population of any auoh dty 
and town which has not reached the safe capadty of its sources 
or of the sooroes of sopply of the water company by whidi a 
town is supplied, or has not made application for water aa 
aforesaid; and provided, Jkrther, that any city or town as- 
sessed upon its foil valuation and population, which furniabea a 
part of ite water aupply from its own works or recdves a supply 
from a water company, shall be allowed and credited in ite ap' 
portionment with a aum equal to twelve dollars for each million 
gallons of water furnished as aforesaid, as determined by said 
water board and certified to said treasurer. Said treaaurer 
shall in each year notify each city and town of the amount of 
ite assessment, and the same sludl be paid by the dty or town 
into the treasury of the Commonwealth at the time required for 
the payment and aa part of ite state tax. 

Sbction 2. This act shall take effect upon ite passage. 
[J^pproved June 13, 1901, 
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[Okaftmi 4M.] 



Ah Act to mam the tdib fob tilzmo fbtxhovb vob oam- 

AOB8, AND OmBS OP SrBBBMDEB OP BBAL E8IATB» UKDBB THE 
ACT TO PBOVIDB FOB A MXTBOFOLITAir WA1BB 8UFPLT« 

Be U enacted, etc., m follows: 

Section 1 . Section one of chapter three hundred and forty- isw, 843ji 



two of tlie acts of the year eighteen hundred and ninety-nine, 
as amended by section one of chapter one hnndred and eight of 
the acts of the yenr nim tt c n hundred, is hereby further amended 
by striking out the won I ''one**, in the seventeenth line, and 
inserting in place thereof the word : — four, — &o as to read as 
follows : — Section 1. Petitions under the provisions of section Tim« within 

which certain 

fourteen of chapter four hundred and eighty-eight of the acts petitioni for 
of the year eighteen hundred and ninety-five, or of section one J^JJ^**** 
of chapter four hundred and forty-five of the acts of the year 
eighteen hundred and ninety-seven, and acts in amendment 
thereof or in addition thereto, for the determination of dams^ea 
for the taking of real estate may be filed, as provided by law, 
within two years after the actual taking by right of eminent 
domain of such real estate or of any interest therein, and peti- 
tions for the determination of damages for the taking of water 
rights when no land is taken in connection with such water 
lights, and for the determinntion of all other damage provided 
for in said acts, and oilers of surrender of real estate provided 
for in said acts, may be filed on or before the first day of July 
in the year nineteen hundred and four. 

Section 2. This act shall take effect apon its passage. 
\Approved June 13 ^ 1901. 



An Act relative to the payment to certain persons in the 
town" of clinton ok damages sustained dndsb tbb act to 
t'BOVIDJfi FOB A MBXBOPOLITAll WAIBB SUPPI.T* 

Sbotion 1. Seetion fourteen of chapter four handred and L^^> ^^^< tit' 

' etc , ameoded. 

eighty-eigbt of the acts of the year eighteen hundred and ninety- 
fivOf as amended by chapter fiye hundred and fifty-one of the 
acta of the year eighteen hundred and ninety-eight> is hereby 




[Chapter 505.] 
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farther amended by ineertixig after the word **Boyl8ton", in 
the fifth and eleventh Ihiee, respeotively, of eectfam one of said 
diapter five hoadred and fif^-one, the ▼oids : — or in that part 
of the town of Clinton within the limits of the Waohosett reser- 
Toir, — BO that said section fmirteen of ohapter foor hundred 
and etghty-e^ht, after the word "oonrt", in the ilftieth line, 
Deurnr nation shall rssd as follows : — In case any individnal or firm owning 
certain businw OH the first day of April in the year eighteen hoadred and 
nine^-fiTe an established bosiness on land in the town of West 
Boylston, or on land in the town of Boylston, or in that part of 
the town of CSlinton within the limits of the Wadrasett resorroir, 
- whetiitf the same shall be taken or not under this act, or the 
heirs or personal representatiyes of such individual or firm, shall 
deem that snoh bnsiness is deereased in valne by the carrying 
out of this act, whether by loss of custom or otherwise, and 
unable to agree with said board as to the amount of damages 
to be paid for such injury, such damages shall be determined 
Word! "real and psld iu thc manner hereinbefore provided. The words 
* *« real estate as used in this section, shall indnde water rights, 
and in the case of mills ail machineiy thereon. 
SnonoK 2. This act shaU take effect upon its passage. 



[OBAina OOS.] 

Ah Aoz to bequibb the ioibofolitan water axd sewbbaox 
boabd to dfpbovx the oonditiom of thb oochituatx water 

BASIH. 

Be it enacted^ elc.^ aa follows : 
Oonditionof SECTION 1. The metropoTitnii water and sewerace board, 

CochUiiale , 

wfttwiMsiDtobe Within two years from the iLissage of this act, shall cause that 
part of the Cochituate reservoir known as Pogan Meadow, 
located in the town of Natick, and that part of said reservoir 
in the towns of Waylaud and Natick known as Snake Brook 
meadow, to bp cleaned and excavated to a level of three feet 
above tho Ijottom of the aquodnct from said reservoir, and the 
banks of the said meadows lu be improved so that mud deposits 
shall not be exposed thereon at low stages of the water ; and in 
the execution of this work the board may decrease the flowed 
area of the said meadows to such extent as it shall see fit. The 
cost of said work shall be paid out of the Metropolitan Water 
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Loftn Fond : provided^ however^ that tbe amomit bo expended viwviM. 
•haU not exceed one handled IlioaMaid ddleni; and it the 
boaid shall find it impoeaible to earoavate eald neadowa to the 
depth heiein apedted and to eany out all the pioviaionB heieof 
for eaid anm, then aald work ahall be ptoeecnted to aneh extent 
aa may reaaonaUy he done for the aom of one hnndied thooaand 
doUara. 

SscnON 2. Tbe proriaiona of section twenty-eight of chapter ^Jj^'",^^"^^ 
four hundred and eighty-eight of the acta of the year eighteen apvir* 
hundred and ninety-fiTe for the enforcement of the act to pio- 
Tide for a metropolitan water aupply ahaU apply to thia act. 

SncTioir 8. Thia act shall take effect upon its passage'. 
{J^pproved June 14^ 1901. 



tCKAvtam SIS.] 

An Act to authorize the advancement oi moneys for the 

PLKI'OSES OF THE MlSTKOrOLn-AN WATKR AND SEWERAGE 

BOAKD. 

Be it enactedy Uc.^ as faUowt: 

Secixox 1. There may be advanced from the treasury of Oeruin ■nms of 

money may be 

the Commonwealth to sach person as shall be desigaated ^rpMmof'tte 
the metropolitan water and aewerage board such earns of money, ^2^^"*^^ 
not exceeding twenty thooaand dollars at any one time, as the «r«s«iKMid»«i«. 
anditor of accounts may certify to the treasurer of the Com- 
monwealth to be neoeasaiy to enable said board to make direct 
payments upon their pay rolls and other ao<K>ant8. Said sum 
may be advanced from any loan or appropriation under the con- 
trol of tbe metropolitan water and sewerage board. The person 
to whom this money is advanced shall within thirty days from 
the receipt of any sum file with the auditor of accounts a state- 
ment in detail of the moneys expended, approved by the met- 
ropolitan water and sewerage board, and, where it is practicable 
to obtain them, receipts or other like vouchers of the persons to 
whom the payments have been made. The person so designated 
shall give a bond with suflficient sureties, to be approved by the 
auditor of accounts, in the sum of twenty thousand dollars. 

Section 2. All acts and parts of acts inconsistent herewith B«p«^ 
are hereby repealed. 

Section 3. This act shaii take effect upon its passage. 
{Approved June 14, 1901. 
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Tr«Murerof the 
Commonwealth 
to make certain 
•noQal pHy 
mentH to the 
town of 
Uopklotoo. 



[Chunnt il6.] 

An Act to provide for ckutain annual payments to the 
town of liorkinton on account of the construction of 
the metropolitan water system. 

Be it enacted, etc., as follows : 

Section 1. The treasurer of the Commonwealth ahall pay 
to the town of Hopkinton as a part of the expenses of the 
metropolitan water works, the sam of twelve hundred dollars in 
the month of September in the year nineteen hundred and one, 
and a like sam in the same month in each succeeding year until 
ten years after the reservoirs or basins situated in said town 
cease to be a part of the metropolitan water system : provided^ 
that the town shall continue to be a municipality during that 
time ; but shall pay no tax and make no other payment to said 
town on account of any property held by said water board for 
the purposes of a water supply. 

Section 2. This act shall take effect upon its passage. 
[Approved June ISf 1901. 



Committee to 
determine aa to 
compenaatioD to 
Clinton, etarliog 
and Holden bj 
naaon of the 
oonatrnetion of 
the Waehnaett 
TOMrroir, 

•PPOllltD«llt, 



BSSOIiVSS. 
[piuma m.] 

BuoLTS TO PBoyms iob ibb AFFomniBiiT or ▲ oomamB 

TO DSZBBMniB WHIC r HltB OOMFSmATIOH SBOULD BB PAID TO 
THB TOfWm OF CUNTOH, SIBBUirO ABD BOIABB BT BBASOB 
OF THB OONSTRDCnOK OF IBB WACHUSKTT BB8BBV0IB BT THB 
MBTBOPOUTAB WATBB AXD SSWBBAOB BOABD. 

JBeso^ved, That the goivemor of the Ck>mmonweaHh is herel^ 
aathorized to appoint a oommittee of three peieona to determine 
lather any, and what amount of, oompeneation ehoold be paid 
to the towne of Clinton, Sterling and Holden, as mnnicipalites, 
and not to the indhridoal citlsene thereof, by reason of the ood- 
Btmetion of the Wachneett reienrohr, or of any other acta done 
Bnder anthorily of chapter f oar handled and eighty-eight of the 
acta of the year eighteen hundred and ninety-tve and the 
amendments thereof. The said oommittee shall receive radi 
oompenaation for their services as the governor and coondl may 
fix, and shall report to the general court at its next session, not 
later than the fifteenth day of Jannaiy in the year nineteen hun- 
dred and two. Any vacancy occurring in the committee may 
be filled the governor. [Approvtd June 20, 1901» 
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